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OBJECTIVES AND METHODS OF THE STUDY 



Outstanding new science curricula and course content improve- 
ment materials are constantly moving through the various stages of 
development and becoming available for use in the schools. There 
is often a significant lag between development of new materials 
and their wide adoption, even in the more innovative schools. This 
study was made to identify factors in the implementation process 
which are crucial in bringing about rapid and effective use of 
new educational materials. 



Objectives 

The primary objective of this project was to investigate those 
aspects of a selected new science curriculum that are related 
directly to its adoption and effective use in the schools. Sec- 
ondary objectives of this project were: 

1. To develop and maintain effective lines of communica- 
tion among public school administrators, science 
teachers, persons involved in developing new science 
materials, consultants, and the project staff; 

2. To determine the status of schools in California 
and Nevada regarding the use of new science cur- 
ricula and course materials; 

3. To bring about an increase in the adoption and 
successful use of new science curricula and mate- 
rials in California and Nevada. 
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Methodology 

The procedures utilized to achieve the stated objectives con- 
stitute the three phases of the project: a survey phase an eval- 

uation phase, and a dissemination phase. 

S urvey Phase 

The main purposes of this phase were to locate schools which 
were using or had used new science curricula and to identify their 
implementation problems and the specific kinds of help needed by 
teachers. 

Questionnaires . Understandings gained through a study of 
literature reviews, classroom observations and conversations with 
science teachers and other school personnel and directors of sci- 
ence curriculum development projects led to the design of two 
questionnaires: one for school administrators and one for teachers. 

The Principal's Questionnaire was designed to yield data on 
(a) the school's general characteristics, (b) the science program 
in particular, and (c) teacher inservice science education avail- 
able in the area. The Teacher's Questionnaire was designed to 
yield data on (a) the teachers' preparation for teaching a specific 
new science curriculum, (b) the seriousness of specific problems 
(in areas of student preparation, suitability of curriculum, school 
plant and organization) and teachers' preparation or assistance 
needs, (c) the extent to which specific features of the curriculum 
were utilized or adapted, and (d) the teachers' perception of the 
effectiveness of the science curriculum. Open-ended questions on 
the questionnaires permitted the principals and teachers to express 





their opinions regarding critical problems in science curriculum 
development, and they further solicited from each teacher his per 
sonal evaluation of the curriculum he was teaching. The complete 
questionnaires are to be found in Appendices B and C to this 
report. A list of the new science curricula included in the 
questionnaire is repeated here. 

ki st of New Scie nc e Curricula 

Science Are a 

General ESCP--Earth Science Curriculum Project 

Science 

SSSP--Secondary School Science Project (Princeton 
Project) also known as Time, Space, and Matter 

IPS--Introductory Physical Science 

ESSP--Elementary School Science Project (111.) 

MSCC-JHSP--Michigan Science Curriculum Committee 
Junior High School Project 

SRA--Inquiry Approach also known as I0P-- Inquiry 
Development Program 

IME--Interaction of Matter and Energy 

Biology Radioisotopes and Inquiry 

BSCS--Biological Science Curriculum Study Versions: 

Blue Version, Green Version, Yellow Version 

Patterns and Processes, also known as BSCS, Special 
Materials 

Interaction of Experiments and Ideas, also known 
as Advanced BSCS 

Chemistry CHEMS--Chemical Education Materials Study, also 

known as CHEM Study 



CBA--Chemical Bond Approach 



4 



Physics PSSC--Physical Science Study Committee 

PSSC Advanced Topics'-Physical Science Study Committee 
Advanced Topics Program 

HPP--Harvard Project Physics 

ECCP--Engi neeri ng Concepts Curriculum Project 

NSTS-NASA--Aerospace Science Education Project 

NASA--Aerospace Resource Gride 

Other Portland Project (Integration of Chemistry and 

Science Physics) 

Courses 

Procedure . The study was launched after conducting a prelim- 
inary survey through county offices to locate school districts 
known to be using new science curricula and establishing contact 
with district superintendents of the schools. As a pilot test, 
the questionnaires were administered to 22 science teachers and 
principals in five schools in two counties. 

The questionnaires were then revised, and the final forms were 
sent to virtually all schools teaching any secondary grades, seven 
through 12, in 59 California and Nevada counties. Principals and 
science teachers at schools offering any of the new science curricula 
shown on the preceding list were requested to complete and return 
the questionnaires within four school weeks.* 

Three hundred- three principals and 890 teachers returned 
completed questionnaires. Returns from 307 schools using new 

*These curricula are briefly described in Appendix A. Detailed 
descriptions of new curriculum projects are given in the Report 
of the International Clearing House on Science and Mathematics 
Curricular Deve lo pments , 1968, Science Teaching Center, Univer- 
sity of Maryland, CoTTege Park, Maryland. 

3 



sciencfc curricula were usable. A follow-up by both letter and phone 
increased the usable returns to 950 completed Teacher's Question- 
naires and 333 completed Princiral's Questionnaires from 335 schools. 

Data obtained was prepared for tabulating and submitted to 
electronic data processing. The resulting tables of data were 
appropriately examined, interpreted and summarized for each curric- 
ulum. 

Sample . Through the cooperation of the county and district 
offices, responses were obtained from principals and teachers 
representing a widely divergent sample of schools. Questionnaire 
returns were obtained from 335 schools having student populations 
ranging from 17 to over 3,000. Of these schools, 56 had fewer than 
500 students, 229 schools had between 400 and 2,000 students, and 
43 schools had above 2,000 students. 

Although the initial focus was on secondary school curricula, 

K-8 schools were included in order that the information obtained 
would be as complete as possible with regard to intermediate science 
programs. The distribution of the school sample for completed ques- 
tionnaire returns according to school size and grade organization 
is given in Table 1 . 

Schools in the final sample included 129 in rural areas or 
small towns, 120 in suburbs and 59 in urban or large urban areas. 

The distribution of the sample according to the type of community 
and school grade organization is shown in detail in Table 2. The 
distribution by county of school districts using new science cur- 
ricula is given in Appendices D, E and F. 
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Table 1 

DISTRIBUTION OF SCHOOL SAMPLE BY SIZE AND GRADE ORGANIZATION 



Elementary 



Student Population 



Junior High 
Schools; Grade 
Organization 


Below 

250 


251- 

500 


501- 

1200 


1201- 

2000 


Over 

2000 


Other 


Total 


K or 1 to 8 


2 


3 


2 








7 


4, 5, or 6 to 
7 or 8 




4 


7 








11 


7 to 8 


3 


11 


15 


1 






30 


7 to 9 




2 


23 


7 






32 


Other 












2 


2 


SUM 


5 


20 


47 


8 




2 


82 


Senior High 
Schools: Grade 
Organization 
















7 to 12 


2 


1 


1 


2 






6 


9 to 10 












1 


1 


9 to 12 


11 


17 


56 


73 


28 


3 


188 


10 to 12 






9 


33 


15 




57 


Other 












1 


1 


SUM 


13 


18 


66 


108 


43 


5 


253 


TOTAL SAMPLE 


18 


38 


113 


116 


43 


7 


335 





Table 2 



DISTRIBUTION OF SCHOOL SAMPLE BY TYPE OF COMMUNITY 
AND GRADE ORGANIZATION 



Elementary and 
Junior High 
Schools: Grade 
Organization 


Rural 


Type of Community 

Rural Sub- 

Town Urban Urban 


Large 

Urban 


Other 


Total 


K or 1 to 8 


6 


1 










7 


4, 5, or 6 
to 7 or 8 


2 


3 


6 








11 


7 to 8 


1 


5 


17 


3 




4 


30 


7 to 9 


1 


11 


5 


11 


2 


2 


32 


Other 


1 








• 


1 


2 


SUM 


11 


20 


28 


14 


2 


7 


82 


Senior High 
Schools: Grade 
Organization 
















7 to 12 


2 


3 


1 








6 


9 to 10 






1 








1 


9 to 12 


38 


48 


73 


9 


3 


17 


188 


10 to 12 


1 


6 


17 


16 


15 


2 


57 


Other 










1 




1 


SUM 


41 


57 


92 


25 


18 


20 


253 


TOTAL- SAMPLE 


52- 


-77 


..120.-.. 


39 


2.0. . 


2.7. 


.,..335. 
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Evaluation Phase 

The major purpose of this phase was to investigate in-depth 
those aspects of specific new science curricula which are related 
directly to their adoption and effective use in the schools. In 
this way, the investigation constitutes an evaluation of the selec- 
ted curricula with regard to these two aspects. 

Selection of Curricula for In-depth Study . An examination of 
the responses on the questionnaires revealed that two alternative 
types of evaluative studies might be conducted: (a) a study of 

problems met upon introducing a new curriculum (i.e., transition 
state problems), or (b) a study of problems of maintaining an estab 
lished curriculum (i.e., steady state problems). Some factors to 
consider with regard to each of these types of study are described 
here briefly. 

When a new science curriculum is introduced into a school, 
personnel are confronted by short-term problems of articulation 
between this new curriculum and courses which come before and after 
it in the science sequence. Additional effort and time may be 
required for organizing the laboratory for the new course, espe- 
cially in intermediate schools where the new curriculum may be the 
first one requiring laboratory facilities. Often special back- 
ground information relative to the specific curriculum is a teach- 
...Lng Prerequisi teacher., firjncjpal or parent att^ 
may be biased with regard to the new program. These factors give 
rise to a set of problems which require approaches applicable to 
the transition state. 





Where a curiculum is well established, experienced teachers 
may have experimented with modifications and adapted them to local 
school conditions. Adjustments made in an attempt to resolve artic- 
ulation problems are more likely to have been made in the more 
established curricula than in the ones being newly introduced. Sci- 
ence teachers generally might be somewhat familiar with the innova- 
tive course even if they have not taught it and attitudes of students, 
school personnel and parents about the innovation will have probably 
stabilized. Thus, the set of problems arising under steady state 
conditions differs from the set arising in a transition state and 
requires different approaches to solution. In order to maximize 
the validity of this study, careful consideration was given to these 
factors in selecting the focus for intensive evaluative study. 

The field of curricula, from which a selection could be made 
for the in-depth study, was narrowed to include only those for which 
there were sufficient schools for the study. Included were Physical 
Science Study Committee physics (PSSC physics). Chemical Education 
Materials Study (CHEM Study), Introductory Physical Science (IPS), 
Earth Science Curriculum Project (ESCP), and the four Biological 
Science Curriculum Study programs (BSCS biology). Of these IPS, 

ESCP and BSCS Special Materials are relatively new. IPS and ESCP 
are the only ones of this field which are taught in intermediate 
or junior high schools, and PSSC physics is offered primarily to 
male seniors taking a second year of algebra. Consequently, the 
sample of PSSC physics students would hardly be comparable to that 
of the other curricula. It was decided that the value of the study 
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would be increased by focusing on one of the newer curricula taught 
at intermediate school levels, in addition, to one of the more estab- 
lished curricula taught in senior high schools. The evaluation, 
therefore, was concerned with both IPS and CHEM Study. 

Design of Evaluation Instruments . In order to evaluate imple- 
mentation it was desirable to focus upon components of teacher and 
student behaviors which were directly related to the implementation 
process. A procedure was designed to maximize construct validity 
of the evaluation instruments. First, the philosophy and rationale 
of the selected science curricula were derived from descriptive, 
instructional, and evaluative materials on the curriculum development 
projects. Wherever possible, direct communication was entered into 
with project directors, curriculum workshop leaders, curriculum 
writers, master teachers, and others highly knowledgeable about the 
new curricula in general and the selected curricula in particular. 
Some of these resource people served as consultants to the project; 
from the information collected, teacher and student behaviors 
directly related to successful implementation of the innovative 
science curricula were derived. 

The next step involved identifying the observable behavioral 
cues from which it seemed reasonable to infer the presence of these 
ideal or antithetical teacher and student behaviors. 

Observations were made of teacher and student behaviors in 

several IPS and CHEM Study lecture-discussion and laboratory classes. 
Eight classes in four different schools were selected for videotape 
recording. These classroom observation data and the videotape 
recordings were analyzed, and from them, behavioral cues for coding 




cues for coding evidence of relevant teacher and student classroom 
behaviors were identified. These behavioral codes were refined by 
comparing the coding and interpretations of three independent 
observers and then refining the behavioral descriptions and cues 
in accordance with the critiques of the consultants. 

The resulting behavioral codes were written into an observa- 
tional form for use as a guide and check sheet. This sheet was 
then used for coding teacher and student behavior that seems to 
either facilitate or tends to interfere with the achievement of 
objectives consistent with the goals of the new science curricula 
in general, and the selected curricula in particular. The guides 
are shown in Appendices G and H. 

Procedure . As the second phase of this study, an intensive 
evaluation was made of the implementation of IPS and CHEM Study 
classes. In an evaluation study, there is little control over 
certain important variables. Among these are variables relating 
to sampling. The original plan was to select evenly a total of 
30 schools representing the following categories: 

1. Heterogeneous populations from urban, suburban, and 
rural areas. 

2. Urban schools having a large proportion of culturally 
disadvantaged children which had used the new curric- 
ulum for at least two years. 

3. Randomly selected schools which had adopted the cur- 
riculum less than two years ago. 

4. Randomly selected schools which had recently abandoned 
the curriculum. 





In actuality, two curricula were selected for study, thereby 
enhancing the opportunity to examine articulation problems. Thus, 
an attempt was made to select CHEM Study schools into which IPS 
schools fed. But sample selection was severely limited by the 
small number of schools identified as using IPS (61 schools). Fur- 
thermore, in few of these schools, did we find teachers having over 
two years experience with the curriculum (14% of the teachers). 

Only two schools were identified as having abandoned either 
curricula, and in the case of an IPS school, abandonment was found 
to be the result of administrative problems (i.e., the teacher was 
transferred) rather than being a matter of choice. 

Within these limitations, a sample as widely divergent as 
possible was selected based upon type of community, socio-economic 
level, student ethnic background, and school size. An attempt was 
made to include schools which had newly adopted these curricula and 
schools which had used them since their initial appearance. 

Altogether, 61 schools were visited in 18 California counties 
and six schools in three Nevada counties for a total of 67 schools. 
Of these, 17 were junior high or intermediate, and 50 were senior 
high schools. 

D i s semi na_t i £n _f _h a s e 

Some of the findings from this study have been presented to 
science teachers and supervisors at National Science Foundation 
Summer Institutes at the University of California, Berkeley, and 
Southwest Regional Conferences. Detailed data, science curriculum 
materials and personnel resource files may be examined at the 





Laboratory. A Final Report has been submitted to the National Sci- 
ence Foundation. A limited number of copies of the Final Report and 
the Technical Report are available upon request to interested school 
personnel . 
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THE INTERMEDIATE SCIENCE PROGRAM 

This section deals with science programs designed for use in 
intermediate grades seven through nine. These programs usually 
are oriented toward the physical sciences although some topics in 
biological science may be treated. 

Science curriculum development at the intermediate school 
level encountered some basic problems of mechanics which were not 
as severe at the upper secondary level. Intermediate science was 
generally considered by school authorities to require fewer lab- 
oratory experiences and schools often lacked science laboratories. 
The instructional staffs of intermediate and junior high schools 
seldom included teachers who were well prepared specifically in 
the exact sciences. 

Curriculum development efforts have been directed largely 
toward devising ways of coping with the existing school conditions. 
Course content and laboratory experiences have been carefully 
selected and, in some cases, laboratory equipment units were designed 
to minimize the personnel and school plant requirements for use 
of these new curricula. 

, Even so, teachers have been confronted with a variety of prob- 
lems in introducing these new curricular materials into the exist- 
ing school program. Their experiences are presented in this section 
after a brief description of the teacher sample with respect to 
experience and special preparation in the use of the specific cur- 
riculum. 
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Teacher Experience and Special Preparation 

Approximately two-thirds of the intermediate science teachers 
had less than two years experience, while less than five percent 
had over five years experience with the given curriculum. Approx- 
imately half of the teachers did not have special preparation for 
teaching the specific course. The sole exception was teachers who 
were involved from early developmental stages in the Interaction of 
Matter and Energy (IME) course. However, half of the Earth Science 
Curriculum Project (ESCP) teachers and approximately a third of the 
Time, Space, Matter (TSM) and Introductory Physical Science (IPS) 
teachers had received over ten class hours of special preparation. 
These data are presented in Table 3. 

For all the innovative curricula and curricular improvement 
materials reviewed, inexperienced teachers tend to have no special 
preparation while experienced teachers tend to have appreciable 
preparation. Specifically, of teachers with less than two years 
experience in using the new science curricular materials, 53% had 
no special preparation, and only 35% had over ten classroom hours 
special preparation. In contrast, among teachers having over two 
years experience, only 29% had no special preparation while 67% 
had over 10 class hours of special preparation in the use of the 
new curricular materials. Notable exceptions are found with ESCP 
and IME teachers. Forty-nine percent of the ESCP teachers and 
54% of IME teachers with less than 2 years experience had over 10 
class hours of special preparation. Data from teachers using the 
Inquiry Development Program (IDP) materials are included in Table 
3 for purposes of comparison. 
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EXPERIENCE AND SPECIAL PREPARATION OF TEACHERS OF INTERMEDIATE SCIENCE 
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Impl ement ati on Probleina Encounte red by Te ache rs 

Taking the entire spectrum of problems presented as forced- 
choice items on the questionnaire (see Teacher's Questionnaire, 
page 2 in Appendix C) the proportion of teachers designating each 
problem as "moderate" or "very serious" was calculated. 

Approximately three-quarters of the teachers of innovative 
curricula (ESCP, TSM, and IPS) reported moderate or serious problems 
with students' skills in problem-solving and math background, as 
applied to science. 

About 50% of the teachers found laboratory space and equipment 
inadequate for easily teaching a laboratory-oriented science pro- 
gram. An even larger percentage (50% to 66%) of interme'.’.iate school 
teachers agreed with the high school teachers on the need for addi- 
tional teacher preparation time for conducting laboratory-oriented 
courses. 

Although suitability of curriculum did not pose the problem 
that either school org ..nization or student preparation did for the 
teachers, approximately 50% of the ESCP, TSM and IDP teachers com- 
mented on the expense of equipment and material. This is probably 
related to the fact that laboratory equipment expense in many junior 
high schools is a relatively new budget consideration. 

The questionnaire items which 30% or more teachers considered 
a moderate or very serious problem are shown in Table 4, with the 
percentage of teachers giving these responses. 

Te ach e r Needj . for ,E f fec;t i ye I mp 1 eine ntat i on 

Because of the recent adoption of laboratory science curricula 
in many elementary and intermediate schools, school personnel 



INTERMEDIATE SCIENCE TEACHERS' REPORT ON MODERATE AND VERY SERIOUS PROBLEMS 
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may tend to focus their attention on problems close to them. In 
order to widen perspective regarding teacher needs for effective 
implementation, both teachers and principals were asked their views. 
These findings are reported separately in the following paragraphs. 
Ranking of Needs by Teachers 

Intermediate science teachers were asked to rank five needs 
of most teachers relative to enhancing successful implementation of 
new science curricula. The needs for stronger subject matter back- 
ground and special instruction were greatest for ESCP teachers; the 
needs to observe the curriculum being taught and to have stronger 
subject background were greatest for TSM teachers; and for IPS 
teachers the greatest needs were for extra preparation time and 
special instruction. The lowest need was for consultant help except 
in the use of IME materials where this was the teachers' greatest 
need. 

The percentage of teachers giving ranks 1 or 2 to each of the 
five listed needs are shown in Table 5 for the innovative curricula 
and course improvement materials. 

Indications of Teacher Needs by Principal s 

Principals of elementary and junior high schools regard teach- ' 
ers' need for information on new science curricula as greater than 
their need for a stronger science background, responding 56% and 
44% respectively. This was especially true of schools of less 
than 500 students where twice as many principals expressed the 
former concern as the latter. Principals of urban and large urban 
schools regard these needs as equal. 
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Most Crucial Problems in Science Curriculum Developmen t 
A content analysis of responses to the open-ended questionnaire 
item asking intermediate level teachers for their view of the most 
curcial problems relative to science curriculum development is 
summarized in Table 6. This summary reveals that their primary 
concern was with the need both for adequate science programs for 
diverse student groups and for better articulation of existing 
courses with the science program at other levels. Of somewhat 
lesser importance were the needs for adequate teacher education, 
more teacher preparation time, improvement in school facilities, 
and methods for increasing student motivation and understanding. 
Exceptions to this general ranking were found in the responses of 
teachers using the Inquiry Development Program (IDP), which is not 
designed as a full year course, and of teachers using the newly 
adopted California state series Concepts in Science by Paul F. 
Brandwein. For the IDP teachers, training in the new methods of 
inquiry was of greatest need, while those teachers using the state 
series indicated predominately the need for new plant facilities. 
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THE FIRST YEAR BIOLOGICAL SCIENCE PROGRAM 



Biological Science Curriculum Study (BSCS) writers approached 
the problem of varied teacher and student preparation and diverse 
local teaching situations by producing four alternative biology 
courses. The blue, green, and yellow versions present the study 
of biology from different conceptual approaches. These approaches 
are molecular, ecological/behavioral, and unity/diversity/continuity, 
respectively. The fourth course, Special Materials, was developed 
for less able students. 

The experiences of teachers in implementing the BSCS curricula 
are presented in this section after a brief description of the 
teacher sample with respect to experience and special preparation 
relative to these four biology courses. 

Teacher Experience and Special Preparation 

Two-thirds of the Slue Version teachers and more than half of 
the Green and Yellow Version teachers had over two years e‘">erience 
teaching their respective versions. Less than a quarter of the 
Special Materials teachers fell into this category, a third having 
one to two years experience and another third of whom were first- 
semester teachers. 

Seventy percent of the Blue Version and approximately half of 
the Green and Yellow Version teachers had 10 hours or more special 
preparation for teaching their respective BSCS course. However, 
only 39% of the Special Materials teachers had 10 hours or more 
special preparation and 43% had none. Table 7 presents these data. 
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Generally, the lower the experience a BSCS teacher has had in 
teaching this curriculum the less special preparation he has had. 
This was especially true among Yellow Version and Special Materials 
teachers. Forty-nine percent of teachers with less than tv.'o years' 
experience had no special preparation and 42% had over 10 class 
hours of preparation. However, 60% of teachers having over two 
years experience had over 10 class hours of preparation while only 
29'/. had no special preparation. 

The median experience of BSCS teachc 's was two to five years 
except for Special Materials teachers whose median experience was 
one to two years. 

Blue Version teachers had the greatest amount of special 
preparation and Special Materials teachers had the least amount. 

Implementation Problems Encountered by Teachers 

Responses to 16 questionnaire items in the areas of student 
preparation, school plant or organization, and suitability of cur- 
riculum were obtained for teachers of each BSCS Version. 

The most predominant problem for all BSCS teachers was the 
students' lack of sufficient skill in using scientific methods of 
problem-solving. The next three greatest problems were: (a) the 

low reading level of all students except those using the Blue Ver- 

\ 

sion, (b) the low mathematics background of students using Special 
Materials, and (c) the lack of sufficient time either as a block 
for science classes or for teachers' preparation for laboratory 
sessions, especially for teachers using the Blue, Green and Yellow 




versions . 
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Suitability of curriculum presented little problem for BSCS 
teachers. The ten most predominant problems are shown in Table 8 
with the proportion of teachers citing the problems as "moderate" 
or "very serious." 

Teacher Needs for Effective Implementation 
A comparison was made of the ranking by BSCS teachers of five 
specific needs relating to teacher preparation and assistance. The 
percentage of teachers of each version and Special Materials giving 
each need a rank of 1 or 2 are given in Table 9. 

Blue and Yellow Version teachers predominately ranked as 1 or 
2 the need of most teachers for an especially strong subject matter 
background, while Green Version and Special Materials teachers 
believed the greatest need for most teachers was to have extra time 
to work out lessons. Blue and Special Materials teachers considered 
the need of most teachers for special instruction in their specific 
version as ranking second while Blue Version teachers ranked strong 
subject matter background as second. Only Yellow Version teachers 
regarded the need for consultant help as great, and these teachers 
gave it second priority. 

M ost C rucial P rpbj ems_ Jj?_. Scj 6nce_ Cur ricu l um Devel opmen t 
A content analysis made of responses to the open-ended ques- 
tionnaire item asking for the teacher's view of the most crucial 
problems relative to science curriculum development today is sum- 
marized in Table 10. Teachers of BSCS Green and Yellow Versions 
found the most predominant single problem reflected the lack of 
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Total number of responses 
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Table 9 

liSCS FlKbT YEAR BIOLOGY IEACHLR5' 

NEEDS FOR EFFECTIVE IMPLEMENTATION 

Percentage of Teachers Reporting Rank 1 or 2 
BSCS Version 



Teacher Needs 


Blue 

*N=89 


Green 

N=81 


Yellow 

N=94 


Special 
Material s 
N=41 


Need for 

SPECIAL INSTRUCTION 


56 


48 


44 


52 


Need to 

OBSERVE CURRICULUM 
BEING TAUGHT 


16 


20 


19 


49 


Need for 

EXTRA PREPARATION 
TIME 


53 


62 


20 


59 


Need for 
CONSULTANT HELP 


8 


15 


65 


13 


Need for 

STRONGER SUBJECT 
MATTER BACKGROUND 


75 


59 


67 


33 


*N = Total number of 


responses 
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Table 10 



BSCS FIRST YEAR BIOLOGY TEACHERS' VIEW OF MOST CRUCIAL 
PROBLEMS IN SCIENCE CURRICULUM DEVELOPMENT 



Categories of 

Most Predominant Problems 


Percentage of Teacher Responses 
BSCS Version 

Special 

Blue Green Yellow Material 

*N=130 N=110 N=107 N=53 


Need for Increase in Student 
Motivation, Ability, Achievement 
and Understanding 


13 


12 


15 


19 


Need for Programs or Materials 
for Slow Learners and Students 
with Learning Difficulties 


14 


21 


18 


19 


Need for Better Articulation 
with Lower and Higher Grade 
Courses 


18 


17 


9 


4 


Need for Improvement in School 
Plant Organization; in Space 
Equipment, Facilities. 


7 


9 


8 


11 


Need for Teacher Preparation, 
Background Information, Inquiry 
Skills; Higher Quality of 
Teachers 


12 


7 


8 


9 


Need for More Teacher Prepara- 
tion Time and Money to Purchase 
Materials 


14 


5 


10 


15 


Need for Clearer Statement of 
Objectives; Balance Between New 
and Traditional Science 


9 


10 


9 


2 


Other Needs: 

Emphasis on Process; 

More Evaluation of Curriculum; 
More Teacher and Community 
Understanding of Program 


14 


17 


24 


22 
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*N = Total number of responses 
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programs designed for special groups of students. This was expressed 
even by teachers using Patterns and Processes , BSCS's text for slow 
learners. The problems of articulating BSCS with other science 
courses and of student motivation were outstanding concerns. Ade- 
quate teacher preparation time to organize the laboratory and teacher 
training were also of concern to many teachers. 
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THE ADVANCED SCIENCE PROGRAM 



Traditionally, chemistry and physics have been offered as 
advanced science courses in the senior high school. In a few 
schools other advanced courses such as advanced biology, physiology, 
mechanics, technical chemistry or electronics may also be offered. 

At these grade levels, science is usually an elective subject 
which enrolls less than half of the student body of a school. The 
students who do enroll tend to be either college preparatory stu- 
dents fulfilling a requirement for college entrance or scientifi- 
cally adept students. The CHEM Study, PSSC physics, and Advanced 
BSCS biology courses are a^'med primarily at this select group and 
are dealt with in this section. The description of teachers of 
these courses and their experiences in using these curricula are 
presented in the following sub-section. 

Teacher Experience and Special Preparation 

Approximately 70% of the CHEM. Study and PSSC physics teachers, 
but only one fourth of Advanced BSCS biology teachers, had over 
two years experience in teaching these curricula. Twelve to \bt 
of the PSSC physics and CHEM Study teachers had less than a year's 
experience in teaching these curricula, compared with 42% of the 
advanced BSCS teachers. 

About 60% of the CHEM Study and PSSC physics teachers had 
over 10 class hours of special preparation while a third had none, 
whereas less than half of the Advanced BSCS biology teachers had 
over 10 class hours of special preparation and over half had none. 
These data are presented in Table 11. 
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Advanced 
BSCS Biology 



Imple menta tion Probi ems _E ncou n tered by Teachers 
The spectrum of problems on the Teachers' Questionnaire provides 
a detailed view of specific concerns of teachers of advanced sci- 
ences. Responses to the sixteen questionnaire items in the areas 
of student preparation, school plant or organization, and suitabil- 
ity of curriculum reflect differences in two areas. The major prob- 
lems in <=ach area were almost the same for all three advanced cur- 
ricula. However, the responses reflect differences with respect to 
the student populations in and student capabilities required for 
advanced science, first-year biology, and intermediate science 
courses. The upper level courses demand much more use of mathematics 
than do any of the lower level courses, and half to over three quar- 
ters of the teachers reported that this is a moderate to serious 
problem. Over half of the teachers of PSSC physics classes reported 
that even their highly selected students have problems in this area. 
Low problem-solving skills or low ability in reasoning from the lab- 
oratory experience towards the development of concepts was seen as 
at least a moderate problem for students of two thirds to three 
fourths of the teachers. Inadequate teacher preparation time for the 
laboratory, and insufficient class time to permit students to com- 
plete laboratory activities in a class period were at least moderate 
problems for half to almost three quarters of the teachers, although 
less than a third of this number reported these as very serious 
problems. The reading level of the students remained a problem, 
particularly in CHEM Study (according to 60% of the teachers) where 
the students are not so highly selected as they are for either PSSC 
physics or Advanced BSCS biology. Interviews with teachers about 
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students' reading problems indicated that the primary problem was 
that of reading for information in the sciences and reading direc- 
tions for the laboratory with adequate understanding. These 
responses did not reflect a low reading level for general (non- 
scientific) material. 

Again, very few of the "moderate" or "serious" problems fell 
in the general area of suitability of curriculum. However, over 
W/o of the advanced BSCS biology teachers felt that these materials 
did not provide for adequate development of basic concepts. They 
ranked this item sixth along with two other items concerning lab- 
oratory equipment inadequacies and students' general lack of ade- 
quate basic knowledge in science. The findings are presented in 
detail in Table 12. 

T eacher Needs for Effective Implementation 
Of the five questionnaire items relating to the kinds of help 
needed by teachers of new science curricula in general, only two 
were ranked either 1 or 2 by half of the teachers: The teachers of 
upper level science courses indicated that most teachers need a very 
strong subject matter background, and special instruction for the 
particular curriculum. A third or more of the teachers also gave 
high priority to the need for extra preparation time for teachers. 
These results are shown in Table 13. 

Most Crucial Problems in Science Curriculum Development 
Table 14 presents the results of a content analysis of respon- 
ses made by advanced science teachers to the open-ended question- 
naire item asking their view of the most crucial problems relative 
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Table 13 

ADVANCED SCIENCE TEACHERS' NEEDS FOR EFFECTIVE IMPLEMENTATION 



Percentage of Teachers Reporting Rank 1 or 2 



Teacher Needs 


CHEM 

Study 

*N=166 


PSSC 

Physics 

N=10b 


Advanced 

BSCS 

Biology 

N=16 


Need for 

SPECIAL INSTRUCTION 


52 


58 


50 


Need to 

OBSERVE CURRICULUM 
BEING TAUGHT 


9 


11 


6 


Need for 
EXTRA 

PREPARATION TIME 


31 


36 


38 


Need for 
CONSULTANT HELP 


8 


9 


19 


Need for 
STRONGER 
SUBJECT MATTER 
BACKGROUND 


46 


44 


62 



*N = Total number of responses 
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Table 14 

ADVANCED SCIENCE TEACHERS' VIEW OF MOST CRUCIAL 
PROBLEMS IN SCIENCE CURRICULUM DEVELOPMENT 



Percentage of Teacher Responses 



Advanced 



BSCS CHEM 

Categories of Biology Study 

Most Predominant Problems *N=20 N=228 

Need for Increase in Student 
Motivation, Ability, 

Achievement, Understanding 15 18 

Need for Programs or Materials 
for Slow Learners and Students 

with Learning Difficulties 5 28 

Need for Better Articulation 
with Lower and Higher Grade 

Courses 20 16 

Need for Improvement in School 
Plant Organization; in Space, 

Equipment, Facilities 0 3 

Need for Teacher Preparation, 

Background Information, 

Inquiry Skills; Higher Quality 

of Teachers 30 11 

Need for More Teacher Prepara- 
tion Time and Money to Purchase 
Materials 5 7 

Need for Clearer Statement of 
Objectives; Balance Between 

New and Traditional Science 15 7 



Other Needs : 

Emphasis on Process; 

More Evaluation of Curriculum; 

More Teacher and Community 

Understanding of Program 10 9 



PSSC 

Physics 

N=139 



14 



23 



19 



4 



6 



6 



11 



17 



*N = Total number of responses 



to science curriculum development. The most predominant problem for 
CHEM Study and PSSC physics teachers reflected the need for special 
programs for low achieving students, while advanced BSCS teachers 
indicated the greatest need was for better prepared higher quality 
teachers. 

The need for better articulation with lower and higher grade 
courses and the need for better student motivation led to the second 
and third highest ranking problems for teachers of advanced science 
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[VALUATION OF NEW SCIENCE CURRICULA 
Suinmar/ of Teacher Evaluations 

Sixty to eighty percent of the responses to the questionnaire 
item put to teachers concerning strengths of specific new science 
curricula or curricular matfirials related to two strengths: the 

laboratory or inquiry approach and conceptual organization of the 
curricular material s . Intermediate science teachers especially 
suggested that these curricula challenged and motivated students 
of many different ability ^evels. BSCS Special Materials teachers 
indicated that the usefulness of this course for special student 
subgroups was as great a strength as its conceptual approach. 

BSCS and advanced science teachers ranked as third greatest strength 
the factual accuracy of the subject matter and treatment of current 
theory in the new curricula. 

Generally, science teachers found weaknesses in the use of 
these curricula with different student groups, and they recommended 
either smaller classes or that enrollment be limited to particular 
student groups. Intermediate teachers recommended that they be 
allowed morr time for preparation for the laboratory sessions. 

Some BSCS teachers felt that changes need to be made in the course 
content to better relate it to students' background by supplement- 
ing it with new materials and improving the correlation of the 
textbook and the laboratory exercises. CHEM Study and Advanced 
BSCS biology teachers recommended that changes be made in students' 
preparation for these courses. In fact, these teachers having 
students who had caken IPS were enthusiastic in recommending it 
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as a good preparatory course. PSSC physics teachers indicated that 
better integration of the course material is needed and agree with 
Advanced BSCS biology teachers that certain subject matter modifica- 
tions would improve the courses. 

Summary of Classroom Observations and Interviews 
The observational guides and interview schedules previously 
described were used during visitations of IPS and CHEM Study classes. 
Data obtained on these were compiled and a summary of the findings 
forms the basis for this section. 

Introductory Physical Science 

Introductory Physical Science (IPS) is used in California 
schools for two distinct groups of students. At the intermediate 
school level, primarily in grades eight and nine, it provides a 
basis for future science courses. At the senior high school level, 
ill grades 10, 11, and 12, it usually serves as a terminal science 
course for students often of lower motivation or ability in the 
sciences. In both groups, students were apparently learning from 
the course on various levels including the intellectual, the mechan- 
ical, the concrete operational, and for some even the abstract 
operational levels. 

Between 10% and 20% of those high school students who took the 
course as either 10th or 11th graders became so interested in sci- 
ence that they elected or intended to elect another course the 
following year. Teachers who were currently teaching a few of these 
students in either a biology or chemistry class felt . that IPS was 

i 

a "life saver" for these students and that it generally made "B or 
better" grade students out of marginal "C" grade students. 
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The instruction and practice students received in writing up 
laboratory experiments, graphing and interpreting graphs was partic- 
ularly useful in biology. Instruction and practice in the applica- 
tion of basic mathematics (such as ratios and proportions, powers 
of ten), in scientific notations approximation, in chanistry labora- 
tory experimentation and in the interpretation of laboratory results 
were most helpful to chanistry students. No physics teachers of 
students who had taken IPS were interviewed. 

Several physics and chemistry teachers who were teaching an 
IPS course and anticipated having some of these students later felt 
that one bonus of the course was the insight it gave them as teachers 
into the conceptual problems of students in the more advanced courses. 
They were currently changing their teaching techniques or explana- 
tions in CHEM Study or PSSC physics courses to those they found to 
be so successful with their IPS students. 

Teachers found several weaknesses in the ^PS course package as 
it related to their students or their school. The equipment pack- 
ages are not as self-contained as they were represented to be. Thus, 
while they made possible the conversion of a regular classroom to 
a laboratory, the equipment was not complete enough to be used with- 
out supplementary supplies for a class of 30. This often occurred 
because the junior high school was not equipped with even ordinary 
science supplies sucit as extra alcohol, rubber tubing, test tubes, 
bsaker.s and thermometer;; to take care of extra needs and breakage. 
Thus, experiments sometimes had to be delayed or run with larger 
sized laboratory groups than desired because of the lack of adequate 
supplies. 

48 '■ 
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Both intermediate and senior high school teachers found that 
the reading level of the textbook was too high for some of their 
students. Some suggested that much of the information in the 
teacher's guide on laboratory techniques, data reporting and under- 
standing graphs could well have been included in the student text 
or in a supplementary handbook so that the students would have a 
reference guide to help them in later experiments. According to 
observations during this study, after the first four or five chap- 
ters were finished most of the students did use the text or their 
laboratory notebook as just such a reference guide to old experi- 
ments which they thought might have some bearing on the experiment 
they were performing. 

Teachers of 10th and especially 11th or 12th graders usually 
needed to adapt the course extensively, extending the pre-1 aboratory 
sessions to develop, often concretely, the mathematics the students 
needed in the laboratory. Half or three-fourths of the students in 
some of these classes, for instance, did not know the formula for 
finding the area of a circle. In addition, post-laboratory dis- 
cussions, problems at the end of the chapters,, and. tests needed to 
be much more concrete for many of these students. 

Teachers generally liked the end-of-ci.apter Home, Desk and Lab 
Section. They found it helpful in keeping all classes together, 
the best students doing most of these problems and the poorest 
students doing few or none. However, they felt a need for supple- 
mentary laboratory experiments both for better students to perform 
while they waited for the rest of the class to catch up with them 
and for poorer st'j'^'?nts who needed additional appropriate experience 
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in order to adequately develop a concept. In addition, short films 
at a simple level on concepts and techniques developed or used in 
IPS would have been most valuable. None of the teachers had found 
any films available in the physical sciences which met this need. 

The IPS teachers interviewed seemed better qualified than 
general science teachers are on the whole. They usually had a 
major in either chemistry or physics, or, if they were biologists, 
a good background in the physical sciences as well. They \fiere 
interested in their students, in curriculum, articulation, and 
innovation in general. About two-thirds of these teachers had 
initiated the use of IPS at their schools. 

Interviewees included two teachers who had dropped the IPS 
course and one who was definitely unhappy with it. All three of 
these teachers were biologists with little physical science back- 
ground and felt rather insecure in handling the course. In one of 
the schools where teachers were encouraged to have students sitting 
at their desks most of the time, IPS students did not do so. In 
one school the administration had assigned the teacher who had 
introduced the course to teach a class in a different subject area 
because of the heavy enrollment of students in that department. 

In the third case, the teacher planned to teach IPS again the 
following year, but had been unable to keep up with the laboratory 
preparation this year because he was teaching four different addi- 
tional courses. 

Preparation time for student laboratories, dry-running the 
laboratory experiments for first-time teachers of IPS, and make-up 
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labs were real problems unless the teacher had either a qualified 
student or adult assistant, or unless he shared the load with another 
teacher in the department. Two schools visited had departmental 
science or mathematics-science laboratories for make-up experiments. 
These were staffed during all periods and for a short time after 
school by one or more members of the department who could help 
students making up laboratory work. 

In two schools, team teaching was practiced by two teachers, 
each one setting up and teaching only half of the laboratories and 
shifting the students back and forth between them. This kind of 
cooperation was even effective as a variation of inservice educa- 
tion in that a new teacher learned to handle many problems in teach- 
ing the course while team-teaching with a teacher exoerienced in 
using the new curriculum. 

Chemical Education Materials Study 

Generally CHEM Study teachers felt that this course was not 
designed for all of their students and should be taken by only those 
of average or above-average ability. They agreed that the labora- 
tory-based activities of the course made it much more valuable to 
their average students than the old traditional style course. How- 
ever, they felt that the material was covered too fast and was too 
high powered for the average or below-average student. They stressed 
the need for another course like CHEM Study which would move at a 
■ lower pace, and would include much of iqual itative analysis chem- 
istry in a format designed to develop problem-solving skills and 
processes in the students. 



49 



Supplementary material written at a high school level on cur- 
rent problems of the world which are of interest to applied as well 
as theoretical chemists would also help to relate either CHEM Study 
or a new course to students in general. 

About 50% of the teachers felt that students should study some 
physics prior to taking chemistry so that the kinetic theory and 
atomic models for chemical reactions would be much easier to under- 
stand. Two schools were experimenl^ing with their own variation 
of the Portland Project physics and chemistry two-year course in 
an attempt to integrate these subjects. The major problan with 
such a course, however, was that only the scientifically talented 
students would elect to take two years of science at this level. 

Two teachers interviewed had several students in their classes who 
had taken IPS two years before. These teachers felt that this 
course gave the students a minimum physics background as well as 
the basic mathematics, laboratory technique.'; and inquiry training 
(problem-solving experience) necessary for the chemistry course. 

CHEM Study teachers expressed concern over the scheduling of 
their class time. Whereas, having enough time to prepare for the 
laboratory exercises was not as great a problem for them as it was 
for IPS teachers, inadequate class time to efficiently schedule 
laboratories and laboratory discussions was of great concern. Even 
teachers in two schools with "flexible modular scheduling" revealed 
this problem. A few teachers expressed hope that in the future, 
when the majority of their students would have an adequate back- 
ground in laboratory techniques and problem-solving, this would be 
less of a problem. Whether IPS training of a majority of CHEM 
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Study students would solve this problem is a moot question. It is 
anticipated that ten of the chemistry teachers interviewed will 
have classes of IPS-experienced students this year. 

Teachers of the CHEM Study classes represented a much broader 
spectrum of teacher capabilities and backgrounds than did the IPS 
teachers. They seemed less innovative and probably more represen- 
tative of science teachers generally. Some were mature persons 
who had recently come to the classroom from industrial or military 
careers. Some were teachers with biology or physics majors and 
relatively little chemistry background. Many felt a need for 
inservice education in the new methods of developing student 
inquiry, and for aids to help them handle new curricula. Those 
teachers with little recent science education also felt the 
need for updating their subject matter background on some of the 
current theoretical explanations of chemical phenomena. 





RECOMMENDATIONS 



Interviews with administrators and science teachers in 61 
junior and senior high schools in Northern California and Nevada 
revealed that school personnel were vitally concerned with problems 
of student motivation, preparation and ability differences; these 
problems included teacher recruitment and preparation, scheduling 
and organizing school time and facilities, development of various 
new science programs and their articulation with existing programs 
in the school. Questionnaire and interview data as well as the 
observation of various practices provided insight into the imple- 
mentation process and seemed to suggest certain practices as 
critical to the effective implementation of an innovative science 
program. These practices require cooperative efforts at both the 
district and school levels. 

Procedures which depend more heavily upon district support are 
presented in the first part of this section. Suggestions for both 
district and school level administrators are included in the dis- 
cussions. Practices which depend largely upon in-school adjust- 
ments and can be carried out by school principals and teachers are 
presented in the second part of this section. 

Recommended Administrative Practices 
School district practices which seem critical for effective 
implementation of new science programs are: 

1. Providing special assistance and support to school 
personnel involved in curriculum development. 

Providing assistance in obtaining research and 
resource materials for curriculum decision-making. 



2 . 
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3. Providing support for a totol plan of curriculum 
action to meet the needs of all students. 

4. Providing for appropriate inservice teacher educa- 
tion . 

5. Providing for continuing evaluation and curriculum 
revision . 

These are dealt with in detail in the following pages. 

Providing Special Assistance and Support to School Personnel 
Involved in Curriculum PevelopmenT 

Most curriculuTi innovation in the schools visited during this 
study was instigated by one or two faculty members in the school. 

This was true whether or not the innovation concerned the adoption 
of ar< already written program or the designing of an entirely new 
curriculun by the teacher. School adninistrators , scientists, civic 
groups or even other teachers usually were not involved in the 
initial efforts. In several situations of this kind, the new pro- 
grams were dropped or drastically changed when the teacher subse- 
quently left the school or was reassigned to teach other courses. 

At the school or department level, achiinistrators can facilitate 
innovation by encouraging and supporting the pioneering teacher in 
his curriculum development efforts. Principals or department heads 
can reassign teaching responsibilities as well' as preparation periods 
in order to give the teacher the necessary time for laboratory prep- 
aration and evaluation of the new features of the picjiram. For 
example, a double preparation period inaiiediately preceding or follow- 
ing a lunch period may be much more useful for trouble shooting or 
building equipment than two single preparation periods. When two 



teachers are involved in developing the same course, regularly 
scheduled concurrent preparation periods during the school day are 
often more productive for thrashing out problems together than only 
irregular periods after school. Further, adniinistrato'''S can reduce 
teaching loads of pioneering teachers for a semester or two, making 
available paraprofessional teacher aides either as paid or volunteer 
assistants especially for laboratory preparation and record keeping. 

Many programs falter, because normal district procedures for 
purchasing school materials require anticipation of needs months in 
advance, or because budgets allow for major purchases for science 
classes in certain specified fiscal years. In an experimental pro- 
gram, equipment supply needs may not have been anticipated previously, 
yet without these materials at a critical time success of the pro- 
gram may be seriously jeopardized. At both the school and district 
level, administrators can initiate procedure- for expediting procure- 
ment of materials and construction of necessary facilities (e.g., 
an extra sink can convert a junior high classroom into a rather ade- 
quate laboratory) toward facilitating the conduct of the experimental 
program. 

An important role administrators can assume is to facilitate 
communication within the school and between the school and community. 
Even devoted teachers need encouragement and reinforcement through 
new information. Feedback of the ideas and experience of other 
teachers and students with the new curriculum and of other inter- 
ested people in the community is especial ly useful . Administrators 
may find it advisable to keep parents., students and other teachers 
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informed of the innovative experimentation with respect to its 

validity, expected outcomes, and results. Administrators can also 

be instrumental in identifying in tiie school or community other 

potential leaders interested in innovation and bring these 

talented, interested teachers, parents and scientists together to 

plan and develop modifications of the existing curriculum. 

Providing Assistance in Obtaining Res e arch and Resource 
Materials for Curriculum Decision-Making 

According to our findings, school curriculum coiiimittees seldom 
had access to the various research and resource materials needed in 
order to identify worthwhile ideas and suggestions for curriculum 
action efforts. In most of the schools teachers and department 
heads were able to assemble or look at only a few of the available 
comnercial programs in the limited time available to them. Supple- 
mentary materials or laboratory equipment for a given program often 
were not seen before a program was adopted. Many teachers discovered 
problems with the design, quality or amount of such equipment only 
as they began to explore the course with their students. Ideas or 
materials from courses of study currently under development were 
not available either because of ignorance of their existence on the 
part of the st' dy group, or because of lack of personnel time and 
money to discover them. 

Appendix A lists some of the secondary school science programs 
currently under development nationally, as well as suggestions for 
sources of information on locally developed courses. Another source 
of information is the National Science Foundation Summer Institutes 
for science supervisors which survey new programs. At National 



55 



Science Teachers Association and California Teachers Association 




regional conferences, book exhibits provide opportunities for perus- 
ing new curricular materials. Science curriculum libraries being 
established at the Lawrence Hall of Science, University of California 
at Berkeley, and at California State College at Hayward, California 
are examples of local sources of these materials. The Laboratory's 
Integrated Information Unit (IIU) on Elementary Science Curricula 
provides school personnel with information helpful in selecting a 
curriculum that matches the needs and resources of a particular 
school and serves as a prototype for this kind of communication. 
District and school administrators would be enhancing the effective- 
ness of the school curriculum committee and individual school per- 
sonnel involved in curriculum decision-making by making these mate- 
rials more readily available to them. 

Providing Support for a Total Pla n of Curriculum Ac tion to Meet 
the Needs of All Students 

Most schools visited in this study were dealing with their 
curricular problems individually rather than attacking them with a 
total school plan. In only two districts was an intensive study 
currently underway. However, in several schools, individual sci- 
ence departments and teachers were studying the total sequence of 
courses at their high school, or various curriculum materials for- 
a single course at a given level, or materials designed for a given 
group of students. The materials they selected would be used to 
augment the existing course sequence. None of the districts visited 
has as yet implemented a complete K-12 new science progran., although 
one district was progressing toward the goal. Several districts 




were experimenting with varied sequences of courses at the high 
school level to make the science program more flexible, more com- 
prehensive, more suitable to diverse student groups, and less waste- 
ful of student time.. These efforts consisted primarily or attempts 
to better articulate the science courses with each other to eliminate 
duplication, for example, combining course materials similar to 
the Portland Project materials for "« two- or three-year sequence. 
Variations in the use of existing curricula such as Biological 
Sciences Curriculum Study, Chemical Education Materials -Study, 
Physical Sciences Study Committee,, and Harvard Project Physics was 
being tried. 

Science teachers were attempting to go beyono the science 
department and either articulate their courses with courses in the 
mathematics departments or incorporate the teaching of certain 
mathematical concepts into their courses. Through these efforts a 
more complete but longer course--usual ly of two years--would develop. 
An example of such a course is one in which vectors, trigonometry, 
and approximation are taught, followed by the gas laws, useful in 
both new physics and new chemistry courses, and other selected 
topics in chemistry and physics. 

Such efforts at developing a total science program would bene- 
fit from greater support by school administrators in order to over- 
come the problems of articulation intensified upon the adoption of 
a new curriculum. 

A large number of the teachers and principals in our study 
spontaneously indicated that programs for special groups of students, 
particularly the terminal scieno.^ student and the non-college bound 



student, were still a most crucial need. Teachers of these special 
students who were interviewed and whose classes were visited over- 
whelmingly praised the laboratory-centered approach for these 
student groups. In nine high schools laboratory-basied courses like 
Introductory Physical Science (IPS), designed originally for the 
early secondary school years as a laboratory foundation for later 
courses in the sciences, or Earth Sci_*nces Curriculum Project (ESCP) 
were being used at the tenth through twelfth grade levels for ter- 
minal science students. These curricula were often modified to 
acconmiodate both the usually lower mathematical ability of these 
students and their higher maturity level. However, teachers gen- 
erally felt that these courses were not suitable for the upper high 
school students. A new course, Project in Terminal Science (PITS) 
is being developed specifically for older students and might be 
considered by curriculum groups faced with this need. Meanwhile, 
efforts should continue to be expanded in adapting materials to 
special student groups and supporting the development of curricula 
for them in order to make science courses available to all senior 
high students. 

Where courses such as IPS and ESCP were used with seventh to 
ninth graders, teachers spoke highly of their flexibility in use 
with heterogeneous groups of students. Teachers indicated that 
students of lesser scientific ability could finish the years' work 
having learned some good laboratory techniques and with a feeling 
for the processes by which scientists collect data. Meanwhile, 
the more scientifically adept or experienced students would learn, 
in addition, something about the statistical basis for the 
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developmental nature of scientific theories and the application of 
these theories to problems differing from those encountered in the 
laboratory. However, a few schools or districts were experimenting 
in developing a general science course for the ninth grade level 
which could be varied for students of different abilities. In these 
schools the same general concepts or processes were handled in all 
sections by all students but with activities varied according to 
students' ability. A student's entry into certain sections of later 
courses was to be determined by his grades in the beginning course 
as well as by the activity level he had attained. This kind of 
locally developed course also permits a more laboratory-conceptua.lly 
oriented inclusion of topics such as drug abuse or health which may 
be required by either state law or local district edict. Thus, it 
must be recognized that the needs and requirements of students of 
each given school must be taken into account along with the time and 
money allowed for expenditure of efforts toward experimenting with a 
new course in order to learn how best to implement it in the given 
school or district. 

Providing fo r App ropriate Inserv i ce Teac her Educati on 

Planning for adequate inservice education for science teachers 
is one of the most necessary, yet most frequently neglected, prac- 
tices for successful implementation of new curricula. One view 
which needs to be overcome in order to plan such programs was 
revealed by administrators who speak of inservice education in terms 
of lecture or demonstration classes for large groups of teachers. 
Even where only two or three science teachers are involved in the 





curriculum innovation, their need for inservice education is a 
reality to be met through planning. 

The provision of inservice education specific to a new curric- 
ulum prior to its installation is highly beneficial to the teachers 
involved, and considered a requirement by the developers of some 
curricula such as Introductory Physical Science. Yet, often teach- 
ers do not know that they will be teaching the new curriculum in 
time to plan to attend summer sessions at the nearest college or 
university or to apply for a National Science Foundation Summer 
Institute award prior to the spring deadline. As a result, teachers 
tend to attend summer institutes only after having started to teach 
the new curriculiBn. 

Some districts and schools are cognizant of this problem and 
are taking measures to cope with it. In some instances schools 
and districts are maintaining close lines of communication with 
science teachers so that the latter are aware of the target date for 
installation of a new program and can plan to avail themselves of 
opportunities for special preparation. In adopting an innovation 
district-wide, one district provided an inservice workshop lasting 
several weeks during the summer prior to the installation of the 
new curriculum. 

Even when inservice preparation has been acquired, an on-going-^ 
inservice program is beneficial. A major problem in implementing 
an on-going inservice program is scheduling time when teachers can 
attend willingly, attentively, and regularly. A number of colleges 
and universities offer extension evening courses convenient for 
teachers in certain districts. Yet only a small percentage of the 
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teachers usually take advantage of these programs because of other 
responsibilities during those hours. District inservice sessions 
held immediately before the school fall opening, after spring 
closing, or afternoons or evenings after school have usually been 
limited to a few sessions to minimize conflict with teachers' out- 
of-school commitments. 

To overcome scheduling problems for an inservice program a 
few districts visited in this study experimented with an "assembly" 
schedule for the schools one day a week. The extra hour gained 
was used some weeks for student activities and some weeks for 
teacher inservice activities with students being dismissed early. 
Other districts occasionally provided for substitutes in order to 
release teachers for participating in day- or week-long institutes 
sponsored by the district or other institutions. Through arrange- 
ments such as these, whereby inservice sessions are held during 
normal working hours, sizeable numbers of teachers were able to 
attend. 

Where only a few teachers were involved within a single school 
it was sometimes possible to schedule science teacher preparation 
periods to coincide at least one period per day so that ongoing 
inservice could then take place within the department. Provision 
of teacher assistance for laboratory-class preparation helped free 
teachers to attend to inservice education. 

Where special inservice training is needed for only a few 
teachers, a district or school could make accessible to teachers 
newly developed self-instructional inservice education materials. 
Minicourses being developed at the Laboratory provide individualized 
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teacher education in classroom skills and behaviors. These tested 
and validated programs are directed toward skill development in 
specific areas such as effective questioning, classroom managenient, 
team teaching, and teaching specific innovative programs. Teachers 
usually working in pairs use the minicourses at the school site and 
require a minimum of released time from classes. 

The overall inservice training program should not be restricted 
in content to a specific science program, but should provide teachers 
with a better overall involvement in teaching. At all levels it 
should provide information on the new teaching methods of inquiry 
and discovery and the processes of science as used in the various 
innovative science courses. It might also provide information 
pertinent to the psychological aspects of learning and the practical 
applications of findings such as regarding the use of divergent 
versus convergent questioning. The inservice program should include 
a broad overview of the K-12 science program as it exists in the 
district and its articulation with the mathematics and social studies 
programs. With this knowledge the adaptations which science teachers 
make in their courses are more likely to lead toward better articu- 
lation with other courses in the school program. 

The requirements for an inservice program vary in some as|)ects 
from the elementary level to the secondary level. A high school 
science teacher may see about 100 to 150 students a day, while the 
elementary teacher may see only 20 to 35 but carry responsibility 
for these students' entire curriculum. The number of teachers 
to be involved in an elementary science inservice program are- 
therefore much greater than for the secondary science program. 
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In addition, sixty to eighty percent of the high school teachers 
have either a major and/or minor in a science area in contrast to 
almost none among the elementary school teachers. Therefore, sci- 
ence subject matter inservice programs at the high school level must 
only update knowledge of the teachers or augment the knowledge in 
one science field with additional information in another. However, 
more subject matter information must be provided for an elementary 
teacher, although not necessarily in depth in any single science 
area. 

Another difference in elementary and secondary science inser- 
vice programs relates to facilities. Secondary schools usually pro- 
vide classrooms equipped with laboratory facilities while elementary 
schools seldom do. Elementary inservice education therefore must 
also 'include specific information to help the teacher learn ways to 
convert her regular classroom into a laboratory during science 
class, ways to store equipment in current use, and how to minimize 
possible dangers inherent in using certain chemicals or equipment. 

Another problem in planning for appropriate inservice educa- 
tion is in finding adequate staff for the inservice class. In 
many schools and districts the science teachers involved in imple- 
menting a new program may themselves make plans to gather regularly 
to discuss problems, to dry-run experiments, and to ask advice of 
a teacher who has taught the course before or is currently a week 
or so ahead of them. Sometimes this "master" teacher has taken a 
National Science Foundation or other sponsored institute on the 
particular course, but more often he is simply the teacher who first 
experimented with the course in the school or district. Administrators 




could make greater use of these teachers as consultants in their 
inservice programs, as well as bring in qualified people from 
outside the district. To facilitate this, the Laboratory has com- 
piled a Personnel Resource File listing experienced and well-trained 
teachers of new science curricula in various counties of northern 
California and Nevada. Information in this file is available 
through the Laboratory Reference Room. 

Providing for Continuing Evaluation and Curricuiim Revision 

Innovation in curriculun was usually the result of the interest 
of one or two faculty members experimenting with a single course 
or course sequence on their own. Their subjective opinions of 
student involvement and learning during the experimental period 
and of their own reactions to adaptations and improvisions usually 
constituted thei r "evaluation. " 

No district-wide evaluation procedures to assess the values of 
a given program were found, although several teachers and acini nis- 
trators offered suggestions for such a program. In individual 
schools some departments had designed lists of specific behaviors 
they felt students taking the accepted sequence of science courses 
should demonstrate at the end. A few teachers (usually studying 
for advanced degrees) were involved in actually trying to measure 
statistically the evidence for such behaviors in the students. Gen- 
erally, however, teachers suggested that measurement of behavioral 
objectives should not be the only standard of evaluation. They 
supported the idea of district evaluation efforts which would also 
include a review of classroom dynamics as they relate to the learn- 
ing process, a survey of teacher reactions to the curriculum, and 
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an assessment, both quantitative and qualitative of the student's 
interests, attitudes, and reactions. It is only when such evalua- 
tion takes place continually, that a district can realistically 
assess the relative importance of science in the curriculum. This 
includes its relation to other subjects being taught and the need 
for changes in the teacher inservice program or in the science 
curriculum itself. 

Because curriculum planning is a constant process, continuing 
evaluation and revision are needed. This need is especially 
apparent in regard to the inservice education program. Beginning 
teachers need help in adjusting to the existing curriculum, innova- 
tive teachers need specialized help with their new curriculum, and 
older teachers constantly need updating. The teaching staff in most 
schools is in a steady state with a whole spectrum of teachers; from 
those who have never before taught through those who are retiring. 

The total school curriculum is affected when a new science 
curriculum is adopted. As the elementary program is changed, 
students need a different kind of course at the high school level 
to maintain and enhance the benefits from the innovation and insure 
smooth articulation. As the percentage of the school population 
completing high school continues to rise, the science program must 
change and become more flexible at the higher levels to accommodate 
new groups of students. Thus curriculum action must be dynamic in 
order to maintain vitality in the educational institution. 

Recommended Instructional Practices 

The last section of this summary deals with largely classroom 
practices which have been found to be instrumental in enhancing 



success in the implanentation of new science curricula. These prac- 
tices have been developed by teachers and administrators in order 
to cope with specific kinds of implementation problems. The major 
scliool level problems which surfaced during this study and examples 
of observed practices which appeared to be effective in alleviating 
these problems have been compiled into ttie summary that follows. 
Although detailed, this summary is not intended to be exhaustive, 
but is presented in the hope of stimulating creative problan solv- 
ing on the part of readers. It is in this vein that this report is 
concl uded. 



SUMMARY OF TEACHER AND ADMINISTRATIVE ADAPTIONS 



64 

























“O 
















to 1 






1 




c 






CO 










>, to fO 






•f“ 




ro 






S- CO 










S- CD^'S- 




C 


C 


• 








O UJ 






“O 




O S- S- to CD 




o 


CD 


C 


to 








“O 


c 




-M O CL^ CL 




-M 


Q. 


CD 


C r- 










0) 


03 




(O X CL S 




ro 


X 


C 


O r— 






C? CO 




CL 






C CD rO CD 




C 


CD 


c 


to 'r- 






ro cc 




O 


to 




OS -M 




o 




ro 


tO -X 






-M C 






c 




J3 o o a> 




_Q 


-X 


E 


CD iA 






c C 




CD 


s- 




fO C -M »» 




ro 


u 




r— 


• 




O) 




>- 


CD 




1 — JX “O to 




r— 


•f“ 


“O 


ro 


to 




E 




CD 


-M 




C 03 C 






ZJ 


CD 


CD 


c 




0) CO 




“O 


-M 




CD ID S- CD O 




CD 


CT 


N 


c to 


o 




i h-H 






fO 




1 — Q- 03 L. T- 




1 — 




•f“ 


•r- ro 




Q) 


Q) O 




>,D- 




_Q T- CD -M 




_Q 


-M 


C 




to 


U 


CO 




f— 






•r- _d 1 — O =3 




•f“ 


C 


ro 


CL CD 


to 


•r“ 






1 — 


CO 




U to -M t— 




U 


CD 


CD 


ro C 


CD 


-M 


O) to 




fO 


O 


• 


ZJ c E O 




ZJ 


•f“ 


C 


U -r- 


to 


O 


C ro 




c 


CO 




“O O *r- “O to 




“O 


U 


o 


CD^ 




fO 






•r“ 


CO 


to 


O T- -C C 




o 


•f“ 




Q. 


c 


S- 


E -c 




CD 




r— 


S- +J ro 1 — 




c 


H- 


c 


ro 


o 


Cl. 


O O 




•1“ 


to 


fO 


CL 03 Ql 03 




Q. 


H- 


•f“ 


O u 


•f“ 




s- :3 




S- 


rO 


•1“ 


CD r- r- >, U 




CD 


ZJ 




CD 


CD 


S- 


M- to 




o 




s- 


S- CD CD r- • 1 - 




c 


to 


ro 


to 


to 


o 








_c 


CD 


_c r- E 








-M 


CD ^ 


13 


-M 


to »» 




to 


o 


-M 


CD ro CD 




CD 


CD 


ro 


•r- U 


U 




1 — ro 




r— 


ZJ 


ro 


r- CD O U -O 




r— 


“O 


“O 


S- fO 


to 


s- 


ro ( — 




ro 


to 


51 


Q. C -M T- CJ 




Q. 


•f“ 




CD CD 




-M 


•r- Z5 


-K 


•r“ 






E T- _C 1 




E 


> 


CD 


to -M 


*ZJ 


to 


S- O 


• 


S- 


o 


f— 


•r- N -M Q. 1 




•r“ 


o 


C 








O) T- 


to 


CD 


to 


ro 


to T- C fO S 




to 


c 


•f“ 


ro O 


E 


C 


-M S- 


-M 


-M 


s- 


•f“ 


r- CD S- ro 






Q.-M 


-M 


O 


•r“ 


ro S- 


O 


rO 


CD 


O 


CD T- “O CDi — 




CD 




o 


CD 


o 


E 


E =5 


(D 


E 


c 


CD 


(D -M ZJ 




to 


O 


CD 


to “O 


u 


“O 


o 








Q. 


•r- ZJ -M to to 




•r“ 


-M 


r— 


•r- CD 


to 


< 


O) 


O 


CD 


ro 


CO 


> to o.- 




> 




r— 


> C 


to 




to _c 


s- 


to 


CD 




CD to T- CD 




CD 


to 


o 


CD CD 


ro 


s- 


a CT 


Q. 


Z5 


r— 




“O -M O ^ 




“O 


-M 


u 


T3 *r- 


r— 


o 


*1“ 








to 


C -M to O 






C 




to 


O 




to .w 


CO 


to 


S 


CD 


to CD CO 




to 


CD 


c 


to CD 




s- 


s- 


O 




o 


to 


C E ID O 




s.. 


E 




u -o 




0) 


Q) S- 


CO 


CD 


r— 


to 


CD •!“ ZJ 'r- 




CD 






CD 


CD 




-C O 


h-H 


_c 


to 


CD 


_C C O -M 


• 


_c 


c 


to 


-C ID 


ZJ 


o 


O *r- 




o 




O 


O CD 'r- ro • 


CD 


u 


CD 


CD 


U E 


o 


fO 


fO C 


“O 


fO 




O 


ro O. > 1 — CD 


C 


ro 


Q. 


U 


ro V- 


s- 


O) 


O) 3 


c 


CD 


o 




CD X -O CD • 


ZJ 


CD 


X 


c 


CD O 


x: 


H- 


H- 


fO 


H- 




a. 


H- CD O S- 0> 


-M 


H- 


CD 


CD 


H- *4- 


-M 



I 





. 












S 


. 


o 


CD CD 


“O 




O 


CD 


+-> 1 


N XD 


ZJ ■ 






CL 


C XI 


*r“ 


4 -' 






*1“ 


S 1 CD O 


C 


to 




o 


x: 


O ro > 


ro ro to 






o 


to 


_C r— -r- Q. 


CD E <7 CD 


43 




-M 


c 


CD CD 


U -M r— 


C 






o 


-M 


O -M XI 


CD 




to 


•1“ 


O E CD 


•r- ro • 


E 




*1“ 


-M 


C O ro 


O +J *r- ro 


CD 






ro 


CD O C CD 


M -M •»- 1 - -M 


> 




to 


r~» 


cn-r- C4_ r— 


ro r — ro ro 


0 


C 


-M 


CD 


“O -M 


-r- > “O 


U 


s- 


C 


cr: 


CD U O) “O 


-M -M xa 


CL 


CD 


CD 




r— C +-> C 


■r~ fO CD 


E 


O 


“O 


1 — 


S CJ ro ro 


1 — O 1 — ro 


H-H 


c 


ZJ 


ro 


O H— r— 


•r- to -X ro U 




o 


-M 


C 


C O -M 


xa O O 


E 


o 


to 


o 


-X S CL 


ro T 3 ro to U 


ZJ 






*f“ 


O ro O 


CD O 


1 — 




'+- 




-X c c r • 


. .X 43 o tn. 


3 


o 


o 


o 


O to 4 -> to 


O O to -M 


0 






c 


ro X -M CD 


ro CD -M O 


.p. 


£Z 


“O 


ZJ 


r— O CD O > 


1 — 1 — £Z '' 43 


U 


O 


cz 


Ll_ 


-M 'r- *r- 


r— CD -C 


U 


*f“ 


3 




tO O “O -M 


CD 0 “O CL 


3 


-M 


o 


“O 


-M -M CD ro 


43 0 ZJ ro CD 


0 


CL 




c 


c • • C 


C 43 “O 




*r~* 


CD 


ro 


CD to »' CL 


CD CD to CD 


CD 




_x 




“O -C to CD 


“O c 0 


0 


o 


o 


cn 


Z> CL CL O -M 


ZJ ‘r- CD 


C 


to 


ro 


c: 


-M ro *r- +-' 1 — / 


43 CD “O N C 


CD 


CD 




•r- 


CO -C ro 


CO CD *r- *r- 


■r- 


O 




_C 


CD to 


-C c 


0 




■ _c 


Ql 


C ro CD 


ro CL ro 


CO ' 


tL_ 


ro 




CZ -*-4 r-— 


43 ro CD 0 


1 


o 


C 


to *r- ro Xi 


ro 43 


1 




s: 


C3 


ZJ -M “O ro 


“O CD 0 CD 


to 


ro 










H-H ' 


CD 










0 




• 








to 


< 


1 — 








■K 




I 



AAAS--Association for the Advancement of Science Project. Science: A Process Approach. 
ESS--EIementary Science Study. 

ISCS--Intennediate Science Curriculum. 



SUMMARY OF TEACHER AND ADMINISTRATIVE ADAPTIONS (Cont. 



6L- 



to 


0) 


to 

fO 


L/l 


C Q- 


CD -C 


13 


-M 


•r- •!— 


-M 


E 


C 




CT> 


s- 


CD 


to to 


C Ol 


o 


“O 


c c 


•r* c: 


M- 


Z3 


o o 


U •!- 




4-^ ■ 


to •r- 


rO -M 


M- 


to 


tO -M 


C 


O 




O) rO 


-M :3 




«> 


r— * 1 — 


o 


to 


> 


CD 


*' u 


c 


"v.s. 


c- ^ 


• 


o 


E 


-M 


CD >> 


•r— 


1 


Q) 0) 


• r— 


-M 


>>( 


S- -C 


0) 1— 


03 


-M ' 


O -M 


03 


r— 


•r- 


C 


:3 


3 


to 


O O) 


“O 4-> 


£ 


C 


o ^ 


O) o 


s- 


CD 


0) 


S- ro 


o 


O 




Z5 






o S 


to c 




S-. 




ro 0» • 


(D 


o 


to to 


O) -C fO 


4J 


4- 


O) 4^ 


E -M O) 


03 




•r- O 




a 




0) 


>> S- fO 


s- 


• 


0) •r-) 


1— O) 


O) 


CD 


in 


4-> Q. O) 


-M 


• 


O 


O fO -C 


1 — 


CD 


ro 


Q> 0.-M 


03 




0) 








0) 1— 


•f- _C “O 


0) 


to 


to Q-“0 Q- c 


to 


-M 


•r- E 


03 *r- 


•r— 


C 


> -r- 


(L» S- M- 


> 


CD 


0 ) to 


S- CD 


0) 


“O 


“O 


fO O 


“O 


Z5 




C -M 




-M 


to C 


“O O 


to 


to 


S- •!- 


0 ) to 






O) s- 


> CJ o» 


0) 


“O 


_C Z5 


S- 




•i— 


o to 


O 03 


o 


03 


ro fO 


> CD rj 


03 




O) O) 


c T- cr 


CD 


O 


5- E 


•f- M- to 


I- 


-M 




Q) 





S- 


s- 








/D 


SZ • 


o 


o 








•r~ 


4-> r- 






c c 






.C 


T- r— 


es 


r« 


•f- CD 






-M 


5 •»- 


CD 


1 


-M 




O 






C 


fO 


to -M 




-M 


r-* 


CD ID 


•r— 


ZJ 


f— ’r— 






• r» 


C-- 


-C 


c 


fO u 




1 — 


-M 


•r- to 


Q. 


fO 


•r- 5 




03 


C 


+J -r- 


fO 


E 


U 




•r- 


ZJ 




s- 




CD CD 




i- 




fO -M 


CD 


s- 


-M U 




CD 


c 


-M 




o 


fO to 




-M 


o 


to to 


.C 




E 




ro 


•r— 


-M 


-M 


.3 


to 




E 


to 


to C 


•r— 


to 


CDr- 






to 


C CD 




CD 


C 03 




-M 


ZJ 


O T3 




4-* 


• r- T- 


• 


C 


u 


to :3 “o 




“O s- 


>> 


CD 


to 


to 


CD 


C 


ro CD 




C 


• r- 


<L* 1/) 


-M 


•r— 


CD -M 


-M 


•r— 


T3 


r— . 


ro 




X- fO 


C 


-M 






•n* 


to 


E 


ro 


S- 


to 


M- U 


U 


c 


r~* 


“O 


Q) 


to 


o fO 


o 


o 


03 QJ 


C 


a 


03 


CD 


to 


•r— 


C ID 


ZJ 




1 


to -M 


to 


-M 


O CD 


“O 


r— 


u 


CD 


lO 


O 


•f-' .d 


CD 


1 — 




•r- O 




Z3 


4-> 4-> 


s- 


03 


CD 


U -M 


>> 


S- 


•r— 






C33 


CD 




-M 


“O s- 


CD 


“O 


03 


to to 


, — 


to “O o 


u 


03 


U 


C 


fC 


c 


fO 


o 


CD 


ZJ 1 


ro O 


Z3 


•r- 




E 


U 


o 


*r- 


to 




4-> ro 






o 


CD -M 


ZJ c 


Q_ CD 


"O 


>> C 


to CJ 


o 




fO i- 


c 


1 — 


CD 


•r- ZJ 


to *r- 


•r— 


“O ro 


ro 


r — 




> U 


•r- -M 


“O 


ro 




03 


“O 


CD -M 


rO 


o 


JU> 




u 


c 


“O to 


to -M 


E 


u o 


r— 


o 


03 


C 


CD C 




O CD 


Q. 






to ’r- 


•r- CD 


ID 


• r-j 


E 


to 


to 


U 


U E 


U 


CD ^ 


*r~ 


u 


-M 


CD CD 


CD -r- 


o; 


S- ZJ 


to 


CD 


C 


jc: f— 


lO S.- 


j:: 


03 to 






CD 


O Q- 


CD 


o 


Q. 


CD 


o 


“O 


fo E 


CD Q- 


rO 


CD CD 


U 


03 


ZJ 


<D 


_c: X 


CD 


U _C 


c 


CD 


-M 


h- ID h- CD 


h- 


Q_4J 


E 


h- 


to 



Q. 

O 





CD 


03 






r— 








Q_ CD 


1 




to 


E c 


03 O 




c 




S- M- 




o 


to 4-> 


CD 




•r- 


03 


O- CD 




4-> 


4- »— 


O ZJ 




O 


O =J 


1 — 




cr 


O 


O 03 




Z3 


CD r— 


•r“ > 




Li- 


CD 1X3 


4-> 






“O O 


CD CD 




“O 


CD 


E ^ 




c 


r— S- 


4-> 




03 


5 o 


+-> 






O M- 


-1- CD 




to 


c 


S- C 




03 


-X 03 


03 *r- 




r— 


r— 


4-> 




Z> 


-X Z3 


M- Zt 




E 


o E 


O Q- 




V. 


03 s- 


E 




O 


r- O 


.*> o 




U- 


U- 


to o 






to 


CD 




1 — 


4-> >— 


E c 




03 


C 03 


ZJ *r- 




O 


CD O 


r“ 




•r- 


“O *r- 


O T3 


• 


4-> 


ZJ 4-> 


> (D 


CD 


03 


-M 03 


to 


1 — 


E 


c/^ E 


*> ZJ 


_Q 


CD 


CD 


to 


03 


_C 




03 C 




4-> 


4-> 


CD O 




03 


03 


S- -r- 


ftf 


s: 


E 


03 't-> 


> 





c 


• 


o 




o 


o 




*“ 


U “O 

•r- C 


o 


CD 


o 


•r- ^ 


4-) 


O CD 
CD • 


to 


Q. CL to 


*1— 


to E c 




o o 


to 


-a O -r- 


-M 


03 4-> 


C 


CD O O 


CD ' 


C- 4-) ZJ 


*0 




ZJ 


4-> -C 4-> 


4-> 


o czo to 


to 


C 3 C 
C O ‘r- 


M- 


03 CZ 


O 


O CD :5 




o 


1 — 


to 1 — < — 


CD 


4-> I— 1— 


> 


C CD O 


CD 


CD 2 M- 


' — 


ZJ r— “O 


Of 


4-> 03 C 


c 


CO *r- 03 


•1 — 




“O 


CD -M 


03 


. 4-> C 


CD 


03 CD 


or 


E 4-> 



CO 



PR 



O 




Students' general reading compre- -- Teachers read and simply outline all essential 
hension is poor. material. 




66 



4-> 

U 

(U 

E 

O JD 
S- Z5 
in 



(V 



s- 

(U 

fO 



(U 

x: 

-M 



fO 

CD 



CO 

O 

CO 

CO 



U (U 
fO E 
(U Q. 
-M O 



(/> 

-M 

C 

(U 

> 

(U 



fO 



CO 

fO 

CO 

c 

o 

-M 

CO 

O) 

13 

cr 



(U 



CD 

c 



-M 

4- 



(U 

O’) 

fO 

s- 

ZJ 

o 

u 

c 

(U 



s- 

o 

CO 

s- 

fO 

c 



O) 

CO 



CJ 

“O 

ZJ 

.M 

(/> 

>> 

u 





E fo 


'I-* 


O 


> 


Q. 


- 


r\ 


c 




fO 






r— 




H- 


(U 


CD 


CO 


CD 


fO 


c 


c 






CD ZJ 


rO • 




Q 


U 


-M 


s- 




CD 


•I— 






C O 


E (U 


“O 




U 


C 


D 


to • 


X> 


r-* 










O) 




to 


CD 


“O 


c to 


3 


CL 






“O s- 


S 


Q. S- • 


•i— 


“O 


CD 


o c 


•*-> 


•1— 






fO s- 


O 


O 


•r* CO 


“O 


D 


U 


. 1 - o 


to 


O 


• 




(U ZJ 


CO 


1 — 


ZJ Q. 




-M 


O 


4-> 




to 


to 




o 


CO CO 


0) 


cr O 




CO 


U 


to -M 


r— 


•1— 


CL 






>> o 


> 


c o 


c 




Q. 


CD U 


fO • 


“O 


ZJ 




1— x: 


ro Q. 


QJ l'"4 |— “ 


s 


IL. 


• 


ZJ fO 


• 1 “ to 


u 


o 


— .. 


0) CD 




“O 




o 


a) 


U to 


cr s- 


U O- 


CD 


s- 


• 


> *1“ 


(O 




<C E 






O -M 


<D 


CD 3 


4-> 


CD 




0) x: 


0) fO 


(o Dc: 1 — 


u 


CO 


C 


-M -M 


CL O 


C 




c 


1— 


CO 




CO -1- 


•r— 


c: 


U CD 


C C 


to U 


•r— 


-M 


o 


s- 


•i- 0) 


ro 




CD 


(O 


CD “O 


CD -1- 


CD 




C 


CD 


s- o 


> -M 






x: 




S =J 


CD 


CO 


CO 


CD 




0) -r- 


0) 0) 




• CD 


-M 


o 


to -}-> 


U -M 


CD -M 


CD 


E 




c 


TJ S- 


0) 


CD C 




+J 


c to 


CD C 


CD C 


CD 


CD 


CO 


O ZJ 


O 


-M 


• 


-M 




fO 


> CD 


rO CD 


fO 


U 


2Z 


l-~ 


O c 


fO 


CD -M 


sz 


CD 


o 


• 1 - -o 


S- E 


u 


fO 


o 




-M O 


E 


C 


CD 


to 


= -M 


“C? 3 


3 CD 


ZJ 


r~ 


K— 1 


“O s- 


O 




QJ 


to 


Z5 


-M 


+-> 


O u 


o 


CL 


K- 


c o 


>> 


(U 


CO CO 


CD 


4- 


x: ^ 


CD to 


CJ fO 


o 




O. 




s- (o 


CO 


r— OJ 


U 


O 


CD O 


CO 


C r— 


c 


U 


<C 


^ >> 


-M fO 


ZJ 


r— 


CL 


S. 


•1- ro 


3 O 


CD CL 


CD 


o 


Q 


s- 






•r— Q_ 








-M 








cl 


CO ro 


CO CD 


CO 


^ 1 


to 


CO 




to 


-M -O 


-M 


to 






S- C 




E 






E 


U -M 


U CD 


O 




LU 


0) C 


0) I- 


(U 


(U 


CD 


CD 


CD CD 


CD C 


•r- O 


•r- 


fO 




x: 0) 


x: c 


x: 


(U 1— 


x: 


xz 


x: 1— 


x: CD 


C 


S- 


cz 


I’ 


o E 


o 


o 


cn 


o 


u 


+j Xi 


O “O 


-M ro 


-M 


•r— 


h- 


ro 0) 


ro 


ro 


CD O 


ro 


(O 


a 


ro ZJ 


CO > 


to 


E 


<c 


0) 1— 


0) 0) 


CD -C 


CD 


CD 


o u 


CD -M 


•1“ -o 




CD 




QJ 


h- r- 


h- 


-M Q. 


h- 


H- 


-M CL 


h- to 


o to 


C3 


to 



CO 

K— I 

z: 



Q 

ci: 



Q 

z: 

ci: 

cn 



o 

ci: 

UJ 



u. 

o 



>- 

cn 

<c 



ZD 

CO 



I 



CD 




to 


•r- 


• r> 








u 


CO 


to 






CO 


CL CO 






1 E 




ZJ CO • « -p JZ 


to 


■o 


to CD 


— 


0 CL= c -M 


-M 


CD 


CD 1 — 


CO 


S- 3 CO CD-i- 


c 


CD 


lU 




CD 0 CD “O 3 : 


CD 


C 


0 0 


c 


U *1“ 3 


“O 






CD 


“O CTP P CO 


3 


to 


0 CL 


“O 


CD •!— to P 


-M 




-M 


3 


CJ U C C 


CO 




to 


-M 


c a> to = CD 




*r~ 


to 


to • • 


to 3 E CD “O 


4- 




to x: 


-M 


> 0 3 0 3 


O 


to 


CD -M 


4- CO 


“O 1 — -C C P 






C *r- 


0 CD 


fO CO ~ CD CO 


to 


>, 


CD 5 


U 




, — 




C 


CD CD 


14 . Ci_ o p • 


1 — 




*.■*" — 


CD-M 


0 0 0 to 0 CD 


•r 


■3 


f— -0 


C C 


= 0 


jk: 


a 


f — c 


to *f“ 


CO CO to CO C 


to 


c 


• 1 — 3 




“O “O “O • “O to 






S 0 


-O 


CD CD CD CO CD “O 


CD 






CD C. 


CD CD CD > CD C 


c 




to 


T) to 


C C C . C CD 




to 


to 


•r— 


to P 


> 


-M • 


>> 


5 >, 


r— f— p r— P 




C -M 


C to 


-M , 


to to to c to to 


o 


CD CZ 


CD 1 — 


to * 1 — 


•1— * 1 — *r- (D ‘r- 


to 


-0 CD 


“O CL 


r— 


U C3 U “O u U 


• 


3 E 


3 = 


CO *1— 


CD CD CD 3 CD 0 


E 5 


4-> CL 


4-> CD 


• 1 - 


CL CX CXP CL 0 


CD O 


LO 0 


CO >, C 


to 


t/) CO t/) CO C-O Q. 


r— 1 — 


r— 


r— » 


CD 






CD 


CD 


IL. CD 




O O 


> 


> 0 


CD 0 




s- o 


CD 


•r- to 


x: c. 




Q- -M 


“O 


-M 1 — 


f— CD 







District develops special science programs of 
varying dependence upon student science interest 
or ability. 



67 





s- 

(D 








Q. 












1 

C 










1 




CD 






1 










• 


to 


>3 


1 ^’ 




to 








03 










03 


1 


X 














to 


to 


u 


X) 


0) 




03 








E 










“O 


•r-> 


-M 






u 








fO 


-M 






X 




to 








3 




CD 


CD 




C 


0 








•n- 








M- 


to 


-M 


“O 






c. 




4- 




X 




X3 


X 




I’J 


S- 


X 
















Q) 


fO 


0 


s- 




Z3 




0 








•r» 


-M 




0 


X 


u 






-M 


“O 






S- 


S- 


E 


•n- 


0 




0 








0 




> 






4-> 






d 




to 


c 






0 


O) 


0) 


S- 


M- 




U 




C 


• 


-M 




0 


CD 










CD 




•r • 


03 






M- 


-M 


x: 


Q) 










0 


CD 






s- 


N 




CD 


CD 


d 


X 




■O 










C 


-M 


CL 


0 








• 1 — 


to 


-M 




X 






X 


c 


CD 


to 






to 






r*'“ 




fO 




cn 


0 




-M 


5- 


tTi 






i 




-M 


•r— 




03 




-M 


03 






fO 




E 


X 










03 


Z3 


CD 


• 


0 




• 




“O 


0 


4- 




C 


CD 








O) 


1 


u 


c 




CD 






0 


S- 


CD 


-M 


C 


to 


to 


03 


-M 






•r— 


u 






S- 


to 


0) 


03 


03 


• 


U 






U 


CD 


to 






CD 


03 


CD 




0 




0 


03 






O) 


s- 


u 


0) 


0 


to 


C 




0 




-M 


s- 


>5 


E 


U 




U 


r. 


4-> 




•r-3 








-M 


O) 


c 






T3 


CD 




4- 


CD 


C 


Z3 


s- 




c 


to 




• 








X 






fO 


> 


O) 


“O 


to 


0 


ZJ 




C 


U 


•r— 


0 


0 


0 


CD 


CD 


CD 


U 


CD 




4- 


U 






e 




•f— 


O) 


4-> 




cr 




c 




u 


-M 


-M 


1/) 


0 


U 


-M 


CD 




0 


CD 








“O 


u 


M- 


C 


S- 


CD 






CD 


4- 




03 




X 


d 




0) 


C 






•i-o 






>> 




to 


M- 


O) 


(U 


to 




r— 


•r^ 


0 


CD 


S- 


U 


03 


CD 


to 




CD 




+-> 


X 






s- 


M- 




fO 


X3 


Q. 






03 


CJ 




U 


0 


0 




•r— 


-M 


n 


r— 




C 


Z3 






ro 


0 


fO 


-M 


Z5 




-M 


• 


C 


to 


to 


c 


X 




CD 


f 




to 


1 — 




CD 


to 






-M 






to 


4-> 


>> 


C 


(/) 


0 




4-> 


CD 


03 


</) 


> 


O) 


0 


e 


03 




E 








c 


0) 


s- 




CO 


S- 


CD 


X 




CD 


0 


*r— 


r— 


-M 


•r— 


X 




CD 


X 




X 


0 




— . 


O) 


to 


0 






0 


S- 


3 


-M 


X 


CD 


0 




C 


to 


X 


CD 




u 




0 


•r— 




• 


e 


0 


M- 


r— 




X 


CD 


0 


03 


-M 


•r“3 


to 


C 


CD 


to 


CD 


C 


X 








4- 




-M 


0) 


x: 




r— 


• 


03 






CJ 




0 




•r- 


“O 


CD 




•r- 


0 


CD 




CD 


•r— 




C 


r— 


-M 


to 


fO 


S- 


s- 


M- 


CJ> 


0 


0 


S- 


CD 




ZJ 


0 


>> 


“O 


d 


u 




> 


0 




0 


Q. 




O) 


X 


O) 


0 






> 


+-» 


X 


X 


10 


-M 


X 


s- 


“O 


X 


0 




CD 


CD 




0 


Q. 


S- 


“O 




X 


X 


T3 


-M 




e 




-M 


+-> 


to 


CD 


0 


03 




E 




“O 


X 






rj 


0 


•f— 


>> 


0 


03 




c 


CD 


•r^ 


CD 




C 






4-> 




u 








to 






to 




> 


“O 


iT3 


r— 


03 


CD 


-M 




-M 


0 


CD 


s- 


4- 


03 


n 


CD 


CD 




to 






CO 




to 


0 


rj 


O) 






-a 


03 


-M 


03 


-M 


“O 


CD 


0 




CD 


4-> 


XJ 




CD 


e 




2 : 


to 




s- 


-M 


4-> 


r— 


CD 


ZJ 


S- 


to 


U 


C 


Z3 


5 




0 


to 


X 


•r— 




CD 


•r— 


« 


0 


0) 


C 


Q. 


to 




03 


-a 


-M 


0 


CD 


0 


•r— 


+-> 


0 


to 


X 


u 


03 


> 




03 




to 


h~l 


x; 


0) 






0) 


C 


•f— 


to 


CL 


X 


X 




to 


r— 


-M 


OS 




X 


0 




d 


to 


-a 


H- 


• 1 — 


“O 


c 


s- 


r— 


0 


> 






CD 


U 


to 




to 


0 




0 


0 






ZJ 


CD 


0 


Ol 


> 


Z5 


0 


0 


X 




0 


4-> 


0 


-M 


0 


-M 






CD 




0 


1 


X 




0 


to 


X 


c£ 


0 


+-> 


•f— 


-• — -• 


fO 


-M 


s- 


C 


0 


e 


0 


e 


•r— 


U 


4- 


CD 




4- 






0 


u 


-M 


0 


s- 


to 


-M 




Q) 


•n- 


Cl 


CD 


c 


•r^ 


e 


CD 


03 


0 


4- 


in 


CD 


0 


T3 




c 


ZJ 


CD 


c£ 


Q. 




fO 


>> 


O^T3 










*r— 


T3 


X 


4- 


CD 


z> 


X 


! 


e 




CD 


0 


E 






s- 




s- 


X3 


T3 


to 


CD 




— 




Z3 










-M 


XJ 


03 


• 




0 




LU 


-M 


Q) 


-M 


0 


O) 


03 


x> 


M- 


to 


to 


to 


-M 


to 


CT> 


CD 


to 




c 




to 


-M 




CD 


> 


0 


2 


CO 


-M 


1 — 




0 


M- 




-M 


X 


to 


U 


C 


> 


u 


4- 


CD 


E 


-M 


0 


CD 


C 


h~l 


• 1 — 


0 


•r-“ 


fO 




S- 


•n- 


•r— 


CD 


C 


CD 




CD 




•f— 


CD 


0 




03 


C 


*r- 


CD 


*t— 


H- 


S- 


r— 


c 


s- 


0 


0 




T3 


X 


CD 


X 


to 


X 




4-> 


X 






u 


CD 




CD 


X 


< 


-M 


to .. 


•r~ 


0 


C 


M- 


-M 




0 


"O 


0 


CD 


0 


0 


03 


CJ 


c 


to 


CD 


T3 


-M 


1 — 


0 


QZ 


to 




E 


X 






to 


S- 


03 


Z3 


fO 




03 


-M 


CD 


03 


0 


4-> 


0 


ZJ 


to 


1 — 


03 


H- 


• 1 — 


S- 


“O 


fO 




S- 


•r- 


0 


CD 


-M 


CD 




CD 




CD 


CD 




CJ 


5- 


4J 


•f— 


0 


CD 


CO 


0 


0 


c£ 


r— 


fO 


0 


0 


M- 


H- 


to 


1— 


• 1 — 


K- 


-M 


e 


H* 


-M 


CD 


X 


to 


0 


0 


-M 



s: 

o 

c£ 

O 

2 : 

< 

q:: 

UJ 

o 

c£ 

LU 



>- 

o: 



ZD 

CO 



(U 

-M 



s- 



X • 


-X r- 


0 03 


0 3 


03 1 — 


03 •' CJ 


CD Z3 


X 03 V- 


-M tJ 


CD -M 




CD U U 


0 


X 03 03 


X s- 


03 X 


ZJ 


“O -M 


>> CJ 


1 CJ 03 


-M 


0 CD 


•f- T3 


-M *r-3 CD 


/— (D 


1 X d 


•r- X 


X 3 ‘r- 


X d 


3 ID X 


03 CD 


CJ 


•n- 


CD 03 


CD d 


CJ X CD 


X 0 


03 -M -M 


X 1 


I — 


>> 


d U 




to •«— 0 


0 0 


d 4- 


03 X 


CD “O 


r— 03 


X d *» 


d 


0 3 • 


to 0 


03 0 CD 


d X 


CD U • 


CD 03 

. d I— *• 


1— CD CD 



(U 

l/> 

u 

ZJ 

o 



(U 



o 

nc3 3: 
(D (D 
H- C 



ERIC 



?Q 



SUMMARY OF TEACHER AND ADMINISTRATIVE ADAPTIONS (Cont.) 



68 



I 



o> I 




>) 






M 






C “O 




r— 






S- 






•r- CO O 








03 


03 






(/) <D S- 




fO 


(D 




CL 


o 




Z5 N Q- 


CO 




c 


to 


03 


-M 




•r— 


3 




03 03 




“O 






E r- r- 


O 


o 




03 




to 




rO *r— rO 


r— 


H- 


CO 


x: 


S- 


s- 




S- -M C 


r— 


C 


03 -M 


u 


•r— 


03 




o> o O 


03 


•r— 


03 C 


03 


03 


x: 




O T- 






3 03 


03 




u 




S- S- +j 




S- 


“O 


-M 


-M 


03 




Q- O U 


O 


(D 


03 3 




• 


03 




Z5 






-M 


r— 


O i/) 


-M 




(D •' S- 




-M 


03 CO 


r— 


-M E 






O -M +J 


3 


O) 


O 


03 


03 


S- 




•r- O to 




CD 


C 




CD S- 


o 




> *r- C 


CD 


O 


o • 


03 


C CD 


H- 




S- S- T- 


C 


-M 


“O 


> 


•1- O 






Q) I 






03 




“O S- 


“O 




to to t|- 


r— 


-M 


• 3 


CD 


S- CL 


03 




C 'f- r- 


3 


O) 


CD O 




O 


TD 




•r- “O O) 


“O 


CD 


• 


O 


O 03 


•r~ 




to -K 


(D 




03 1 — 


-M 


O O 


> 


> 


O Q) 




O 


O 




03 T— 


o 


>> 


3 ^ -M to 


O 


-M 






> 




“O 


O 4-> C <U 


CO 




to 


03 




CL 




O) to 




CO 


E ID 


“O 


03 03 




-M 


tocES- 


CO 


O) 


03 •!- 


s- 


^ to 


03 


to 


-M ‘I- Q- 3 


to 


•1— 


r— 


o 


-M C 


S- 




•r- O O 


fO 


-M 


^ 03 




03 


03 




to • — L> 






O 1— 


c 


CD 




>z 


to S- O) •I-' 


o 


C 


S- 3 


•1— 


O “O 


to 


03 


Q- O) > C 




Z5 


CL-O 




-M C 


03 


-M 


O ^ O) *1- 


CO 


-M 


03 


>> 


03 


> 


t 


1 — o “o E 


-M 




03 SZ 


r— 


-M 


03 


CD 


Q) ro 


a. 


o 


CO O 




S- -M 


03 


c; 


> O) “O to 


o 


CL 


03 CO 


03 


O 03 


r— 


o 


O) +J C fO 


“O 


CL^ 


03 






r— 


“O fO 


fO 


O 


-M = 




O 


r— 




“O ^ 






>>-o 


O -M 


03 


03 


+j O) ^ o 


-M 


CO 


03 r-^ 


03 


-M 


O 




O *r- o O 


O 


s- 


> -Q 


to 




•r~ 


03 


•r- t|- S- CO 


•i— 


Q) 


1 — E 


to 


03 O 


-M 


-M 


‘r— ro 


s- 




O 03 


•r~ 


O 


03 




-Ml — O) to 


-M 


U 


to to 


E 


C -M 




03 


to (O to -M 


to 


03 


CO 


to 


03 C 


XD 


T3 


•r- 13 <U U 


•r* 


(U 


O 03 


•f“ 


^ 03 


03 


d 


Q CT S- O 


Q 


-M 


-M = 


“O 


o E 


CO 


C3 



-M 















d 














03 






-M 






C 

O 


g. 


H- 




U 






•r— 


O 


O 




03 




03 


+J X- 


0) r- 






CL 




x: 


03 03 


C. 03 


to 




to 




-M 


X- x: 


03 > 


s- 




03 






03 O 


03 


03 




S- . 


• 


X- 


CL 03 


to O 


x: 




>> 


“O 


o 


03 03 


03 


u 




x: r— 


03 


H- 


X- -M 


to “O 


03 




-M r— 


“O 




CL 


X- d 


03 




•1- 03 


tfm. 


“O 


i 03 


Z3 03 


-M 




5 U 


> 


03 


X- x: 


O 






•r— 


o 


O • 


03 -M 


o x: 


C 




“O +J 


X- 


03 


x: 


o 


03 




03 03 


CL 


to 


U 03 


03 X- 


03 




N -Q 




ID X- 


03 > 


to ro 


5 




•1- 03 


03 


to Z3 


03 T- 


03 03 


-M 




d x: 


X- 


03 O 


4J CD 


x: to 


03 




03 CL 


03 


I— o 




h- 03 






CD«— 




U 


to O 


a: 






X- 03 


to 


03 


03 -M 




“O 




O 


-M 


03 > 


f— 


• 


03 




03 d 


d ’ 


x: T- 


Z3 X- 


tD 03 


S- 




X- 03 


03 


-M -M 


*tP 03 


r— d 


03 




-C 


4J 


Oi 


03 “O 


r— O 


x: 




to -M 


to 


to > 


sz x^ 


• r— 


to 




*r— 


• f— 


03 O 


u o 


-M 






X- 


to 


U d 


tD 


to 03 


to 




to 03 


to 


Z3 d 


d 


o 


•r~ 




03 x: 


03 


“O *r- 


C *r- 


E C3 






•1- -M 




03 


O 


O XJ 


“O 


• 


r— 03 


X- 




•1- X- 


O UJ 


03 


03 


CL X- 


03 


03 


-M 03 


X- 


O 


to 


CL 


x: 


d d 


03 x: 


tD X- 


r— 


d 


3 03 


-M 


O 


X- -M 


</# O 




z> 


to to 


C 


•1- 03 


4J U3 


03 H- 


C 


o 


X- 




-M 


to CD 


r— 


o 


u 


Z3 


X- 


03 H- 


•r- O 


o >> 


•r— 




o o 


o 


X- O 


d -M 


X- 


-M 


03 


U 




-M 




o o 


03 


E 


03 


•M 


ID X- 


E tD 


•r- -M 


U 


03 


CD 03 


d 


•r- 03 


“D O 


03 


03 


to 


03 x: 


03 


d x: 


03 O 


X- 


CL 




X^ -M 


"O 


•r- U 


• r— 


O O 


03 


03 


O 


ZJ 


E 03 


03 X- 


03 X3 


U 


x: 


-M O 


+J 


“O 03 


x: 03 


CL 03 


o. 


-M 


CO 4J 


CO 


<C -M 


M- CL 


tD _J 



C7>+J 

c to 

•r- <D 

0 - 3 : 

O 

I— U 

(U ro 

> U- 











03 




x^ 






“O -M 


1 


o 






03 


x: “O 


x: 


r— 




X- 


O d 


to 


03 “O 




o -a 


03 03 




+J 03 




t4- 03 


to 03 


o 


03 -M 




CL 


1— -M >> 


o 


3 d 




-a o 


»— X- 


-M 


cr 03 




03 1— 


•r— ^ T— 




03 *•- 


1 


d 03 


03 Z3 


to 


“O x^ 




CD > 


to d cr 


•1— 


03 O 




•r- 03 


d 








to 13 


1— CD-I- 


03 


o >> 




03 


03 d 


E 


X^ 




-a “o 


•r- * 1 — to 




o 




d 


O N 03 


-M 


03 <M 




to 03 


03 




E 03 




03 


CLi— x: 


d 


•1- X^ 




CD CD 


O’) *r- O 


o 


-M O 




03 C 


■M :3 


•r— 






^ *r- 


3 to 


-M 


03 




o x: 


O 


03 


O r— 




03 o 


03 d to 


x^ 


03 




CL 03 


r— -r— “O • 


03 


r— 3: 




03 


O >> 


CL 


03 




d -M 


tD “o x: x^ 


03 


to d 




O O 


X^ 03 -M 03 


X^ 


x^ 




-r- X^ 


X^ 03 > 


CL 


03 X^ 




-M U 


x: -r- E o 




x: o 




03 •*-' 


0 3 O 


r— 


o 




o E 


03 cr CD to 


o 


03 


« 


3 


03 03 d *1- 


o 


03 03 


to 


X3 d 


h- X^ .r- -O 


x: 


H- X- 


03 


03 O 




o 


03 


to 


CL 




to 


CL 


X^ 


X- 3 




f 


03 


3 


03 




d 


“ X- 


O 


x: X3 




»— I 


Q. 


o 


O 03 



<o 



03 to 

CU ra 

-Q 

¥ 




71 



69 





• 










c 


1 


“O 






-M 








1 


0 


U 


' d 






0 


c 






05 


E 


.f— 


fO 






0 


0 


(D 




CLf— 


E 


-M 










•r— 1 


E 


to 


=5 Z 5 


0 


t- 


to d 






to 


-M 0 CU 




“C 3 


1 ID- >> 


u 


05 


05 


r— 






05 to I— 


-M 


0 


-M - 1 - d 






to 05 


05 




(D 


d _Q 




•P“ 


CD d 0 


u 




d d 


> 




1 — 


fO 


< 4 - 


f 


to 05 4 -^ 


•r~ 


0 


3 -M 


05 




-O 


Q- ro 0 


0 


CD 


<D E fV 5 






0 






3 


O) “O s- 




C 3 . 


d s- 


•r— 


to 


u 






0 


d -M 






CL 0 


u 


E 


0 


d 




d 


a. o) = 


U 


d 


d -Q 


CD 


CD 


r-«- 


05 




-M 


1 j= 


0 


CD 


0 0 05 


CL 


f— 


05 p* 


CL 




z 


S- -M "O 


1 — 


x: 


-M -M 1— 


to 


-O 


> to 


a. 






O) d 


_Q 


-M 


(O 




0 


05 d 


3 




0 


-d M- <D 




0 


ID S- CD 


-M 


d 


r— 0 






-M 


0 0 -M 


d 




O) 0 d 


05 


CL 




05 






fO X 


(U 




ID XI T- 


CD 




d -M 


x: 






O) "O O) 


CD ■' 




•f- 05 d 


d 


05 


05 3 


-M 




0 


-M d 


d d 


05 


> »— Z 5 


-M 


-M 


CLf— 






•p— 


O) >S 


0 ^ 1 ) 


“O 


0 ID 




05 


CL 0 


05 






in p~ 


1— -M 




d <D 


to 




3 <D 


CD 






a» d ‘I- 




x: 


CL 0 <D 


CD 


•f— 




d 






1 — 0 to 


05 0 


0 


Z 5 E 


-M 


0 


x: u 


05 




c 


3 ro "O 




05 


OI “XD 


3 • 


•r^ 


-M - 1 - 


x: 


• 


•p— 


"o cn O) <u 


t*) <u 


CD 


d <D -M 


-M d 


-M 


• 1 - 05 


0 






O) c 


3 : s- 




05 d 


-r- 0 


d 


5 x: 




d 


O) 


jc: ‘I- O) -I- 


0 0 


“O 


CD 


-M T- 


05 


-M 


0 


0 


E 


0 d d to 


r~ E 


0 


to 0 > 


tO -M 




05 


♦J 


0 


•r— 


to d 0 O) 






-M -M 05 


d >T 5 


to 


to “O 




N — 




•r- E "O 


05 d 


d 


d to 


•r— r— 


05 


U U 


05 






d CD 


O) 


CD 


05 d 


Z 5 


-M 


3 05 


0 


to 


M- 


0 O) >> ID 


O) > 


ca_ 


-M O) "O 


U 0 


3 


0 3 


d 




0 


• 1 — _Q 05 05 


p— <D 


• 


to “TD d 


<U •!- 


-M 


u 0 


05 


0 




-M E 


3 


<D “O 


fO 


x: -M 


•r- 


-M 


> 


►—I 




05 O) O) 


X 5 d 


d O) 


to 0 


0 S- 


-M 




■0 


E- 


0 


d jd to E 


o) 0 


0 T 3 


to to 


05 05 


ID 


05 -M 


05 


Ol 


0 


d ‘I- 


x: 


C 


05 d E 


<U 


d 


d U 




<C 


r— 


to O) -M 


0 -X 


CD O) 


•I- O) 


-M 




0 


d 


Q 


-O 


•f- -M -d 


to O) 


d -M 


«— 


0 




< 4 - 








d 05 U = 


(D 


• 1 - X 


d 4 -) -Q 


<15 


05 


0 H- 






d 


• 1 - 05 CD 


<U 5 


ID- <D 


0 d 0 • 


CJ ID 


U 


05 


ID 


UJ 


O) 


E to O) d 




a. 


-M O) d to 


-r- E 




d 


d 


> 


CD 


"O “O -M ‘r- 


-O 05 


0 o> 


05 E C ^"0 

d 5 . 0 


> <D 




0 -M 


05 


K - 1 


c 


05 0 -M 




d _Q 


U 1 — 




•r~ (J 


x: 


E- 


0 


••--MO 


X O) 


-0 


0 * 1 - O) * 1 - 


<D jQ 


05 


4 J 0 ) 


CJ 


C 




O) S- 05 0 


(D 0 


d 


-Q D 5 > d 


to 0 


ID 


05 U 


05 


ct: 




-d o) -d x: 


«— d 


05 


fO CD (U 


d U 


d 


1 — "r- 


05 


E- 


fO 


H- C^-M U> 


LU 0 


CO 0 


— I <U -M 


Q- 


1— 1 


3 “O 


-M 


to 





















Q 

<C 

Q 

2: 

< 

OC 

UJ 

3: 

o 

<c 



>- 



00 



• 


0 




d 










40 




0 




1 




05 








t— 


0 d 




t— 


05 




to 




i- 0 


to 


3 


E 




to 


05 


CL C 3 - 05 


CD 


"O 




• 


3 


3 


1 — 3 -Cl 


d 


05 


-M 


to 


0 




+J 05 40 




x: 




-M 


to 


05 


0 > “O 0 


d 


0 


-M 


d 




-M 


d 05 r— 


d 


to 


d 


05 


"O 


05 


r- - 1 - d 


05 




05 


E 




t — 


0 3 0 


05 


to 


'r-“ 


•f—. 


to 


3 


“O io 


r— 




0 


d 


to 


0 


05 “O 








05 


03 


•r”" 


ID -d +-> d 


05 


05 






»— 


-M 


05 CD 0 05 


x: 


E 




X 


0 


d 


to d 0 


-M 




3 


05 




05 


d x: XI 




-M 


to 




>> 




3 0 


-M 








d . 


-M 


0 '*'0 05 


U 


to 


-X 


d 


0 05 


0 ID 


0 ID CD 


05 


to 


0 


0 


-M -M 


d 05 


05 05 


t— 


05 


05 


-M 


05 05 


d 


r- +J 0 1 — 


4 - 




r— 


05 


d 3 


0 0 


05 I— 


<15 • 


0 




d 


0 cr 


“O 


> ID -M 0 


d to 




to 


0 


-O 05 


CD 


05 05 0 


05 


-M 


-M 


-O 


05 “O 


ID d 


3 05 


-M to 


d 


d 


05 


t — 05 


E 


cr cx 


0 


05 


05 


r — 


c 


03 4 -> 


d 05 05 . • 


d 3 


•p— 


■0 




4 -> -r- 


d ID 


05 to 


.0 


0 


3 


05 


tn 


CD*r- 


3 05 CD 


0 0 




-M 


-M 


0 to 


0 X 


0 to d 


*a 


t+- 


to 


05 


Ql •!- 


S- 05 


_J CX 05 ‘p- 


3 


t+- 




r— 




a. 


to d 


to 05 


3 




O- 


05 


x: 


05 ^ 


E c 


to 




E 


E 


3 -M 


“O 3 05 


03 


d 




0 




05 


0 05 


X H- 


1— 1 




0 


-M 


2 T 3 


> U r— 


05 0 



00 



ERIC 



?2 



The counseling department is kept informed of 
changes in department courses and accepted 
sequences and prerequisites. 



70 



c 








1 




rO 






H- 


n** 




n— 




>> o 


o 


to 


Q. 




H- 




u 


-M 








to 




to 


O 




-M 


E 


c: 


CU 


4-' 




to 


Cl 


o 


4-> 






Z3 


0) 


•r~ 




to 




•O -M 


-M 




0) 










CU 


0) 




O 


c 


-M 


c 


-M 




-M 




0) 




-M 








Q. 


cu 






“O 


to 






E 




UJ 


0) 


to 


03 


E 




s- 


o^ 


s- 


E 


O 




03 


cu 


O) 




u 




Q. 




-C 


o 






0) 


r*“ 


-M 


-M 


“O 




S- 


o 


o 




0) 




Q. 


u 




TD 










“O 




t- 




to 


o 


c 


03 


(0 






-M 


03 


o to 


E 










-Q O^ 






-M 


to 


#v 


C 


s- 


• 


C 


E 


to 


O^-I- 


0) 


to 


0) 


fO 


s- 


c c 


-C 


0) 


E 


X “O 


cu 


•I- s- 


u 


C7^ 


-M 


0) 0) 


-C 


C ro 


fO 


c 


S- 


s- 


u 


•1— CU 


0) 


fO 


fO 


-M 0) 


03 


E 


-M jC 


Q. 


C M- 


CU 


03 




u 


0) 


0) M- 


-M 


X 5 


CL 




“O 


E O 




CU cu 


Z5 


0) 




0) 




c 


1 


u 


o^ 


U E 


c 


-M 


to 


c 


c 


fO 3 


o 


C -M 


-M 


0) 




1— 1— 




CU U 


0) 


Z5 




Q. O 


-M 


E CU 


to 


O' 


0) 


u 


03 


cu 1 — 




0) 


to 


C -1- 




O M- 




to 


c 


o 


-M 


03 CU 


U 




Z5 


s- 


to 


1— 


•i— 


0) 


o 


to o 




Q. 


S- 


to 


u 


0) u 


c 


sz 


-M 


s- 




s- 




cu u 


to 


Z5 


0) 


O 0) 


E 


0^*I- 




o 


-C 


U -C 


“O 


CU -C 


O 


u 


H- 


to -M 







i 

{ 

i 

i 

» 

f 

{. 

t 

b 

ERIC 



APPENDICES 



O 

ERLC 



7d 



-i. 



72 



APPENDICES 



A. Description of New Science Curricula and Course Improvement 
Materials 

B. Principal 's Questionnaire on Science Education 
C- Teacher's Questionnaire on Science Education 

D. Distribution of School Districts Using Intermediate New Science 
Curricula 

E. Distribution of School Districts Using BSCS First Year Biology 
Curricula 

F. Distribution of School Districts Using Advanced New Science 
Curricula 

G. Guide to Classroom Observation— Teacher Behavior 

H. Guide to Classroom Observation— Student Behavior 

I. Teacher Interview Questions 

J. Student Interview Questions 



i 




rr 

fO 



DESCRIPTION OF NEW SCIENCE CURRICULA AND COURSE IMPROVEMENT MATERIALS 



73 



C 

O 



m t/) 
U (D 

3 -I- 

-o 4-> 



I 

S- I 
Q) e 
SI »i- 
U ro 
rO S. 
Q) 4-> 



Oi • 

>> u -o 

S- »i- <U 
O > $- 
4-> S- .1- 
ip Q) 

CO 
C 



cr 

Oi 




UJ -1- 


r— -I— U 


CD ro 


c 


Cl 


u s- s- 


S- 3 


X 


-r- OJ 0 


CD 4-> 


CD r— 0 


> 4-> 1— 


JZ U 


1 10 C 


to 0 


u 0 




CD CD 0 


ro D. 


1— C CD 


CO E 


CD CL 


CD ro C 


C CD 4- 


h- 0 


CO E •!— 


1 CO 0 



I 

fO 



CO ro 
C > 

•I- ro 



S. 

H- 

C • 

O 

•I- <U 

4-> C 

ro C 
E O 
C CO 

o s- 
14- <u 
C Q- 



C U 
•I— rO 

ro 4-> 

+J C 
JD O 
O U 



I 

ro "O 

Oi 

4-> CJ>"0 
CO C •!- 
•I— •!— 3 

C -C CD 

•I- U 

E ro -C 

^ O) 



ro 



CD 



O 
C S- 



(D CO 



u 

c 



s. 

Q) 



ro ^ 
■o U 



0> 

U 

c 

Oi 



c 


•1— fO *1— • 

3 CD CD to 


0 


CD4-> CO CD 




U 


4-> 


CO TO 1— C 


D. 


CD C ro CD 




"O ro U -i- 


U 


•1- .1- U 


u 


> <0 CO CD 


CO 


0 ^ Cl 


CD 


S- 0 JZ X 


0 


0. 4-> Q. CD 



CD 


CD 


•» 


U 


T3 


CD 


C 


13 


B • 


CD (D 


r- U 


•1- 4-> 


•1- 4-> 


U ro 


+J c 


a ro 


C 1— 


CD 


to 4-> 


•1- 0 "O E 




CO 


C C 


SZ 1— 


T5 


ro 0 


4-> •«- 


<u ** 


U 


S- U 


t. 4-> 


CD -f- 


ro ro 


CD CD 


U > 


CD H- 


> C 


ro CZ 




0 ro 


Q- CD 


-0 -§-> 


U 1— 


CO 


CD ro 


CL 


0 


4-> SZ 


CO 


+J 


CZ 4-> 


4-> U 


(D 


CD 


CL 3 


CO CO 


•1— to 


CD 0 


s- c 


U 1— 


U 


CD 0 


0 0 


CZ 


>* 


0 


0 0 


4-> 


>)+^ 


u 


CZ ro 


u 


CO 


=3 4-> 


0 CO 


■ 


O- 


-M O- fO 


•» rO 


ro 0 


S- -1- 


E "O 


U 1— 


•1- u 


CD ro 


0 CD 


13 CD 4-> 


JO > 


CT4-> 


CO "O 


ro CD 


CZ ro 


>> CZ 


-J T5 


•i— E 


CO ro 



I u 



<D 



-C 
CD U 

c 

•I- -C 

CO u 

3 ro 
(U 
(U -M 
CO 

S- O 
=3 4-> 
O 

U CO 

^ S 

(U I— 

(U Xi 

4-> Q_ 
SI 

CD U 



D- 

O 



4-> 

O 

SI 

to 

CO 

cu 

N 



(U M- •!— 
U 
to 



u 

4-> 

(U 



•*> to 

CZ 

H- 



O 4-? 
+J c 

c; 

X 

•I- u 

CO to 



X 3 



zi 

cr 

c 



Grade 

Level 


C 3 > 


U 


h- 

0 

UJ 

^ cC 


0 


0 0 


4 -> 


o: i-i 


U 


Q_ CO 


2 ! 


>- 
h- Z 3 Z 
7 ^ CL 


0 


UJ 






<U to 


0 


1— CO 


-J h- CO 


4 -> OJ 


UJ <C D- 


•1- iL 


> h- czr 


h- T 5 
“O 




4 -> C 


Z UJ 
UJ < 0 


U 


CD “O 


CO ZD z: 


•ro CZ 


q: cruj 


0 ro 


ZD 


U 


Q 2: 0 
0 CO 


D. 



s. 

c <D 

O CD 
•v-i- <D 
CO 4-> l— 

^: iTJ I— 

u o 

JZ 3 O 
4-> T3 
UJ >, 

CJD 4-> 

H— ’I— 

T3 O 
O 

O 4-> 

es . 

CD E C •!- 
JC -P =) 

CO S- ro 
ro CD 4-> 
• O-^ CO 
S. m 3 
Q Q Q 



CO 

S. 

CD 

> 



ro 

sz 

ZJ 

o 



CO 



ro CO 
C O 

•I- 

I— 

O CM 

s. 



cx: 

a: 



M 



CM 

O 

CO 

o 

CO 



CD 

I 

lo 



CO 

f 

CO 



UJ 






JZ 




0 D- 




1 


u 




2: CO 


0 


0 


u 




UJ CO 


ro 00 


a: 


ro 




^ UJ 




0. 


CD 


n 


0 1 


c 0 CO 




CO 


0 


CO ^ 


0 CZ 


h- 




CD 


>- 


CZ -1- -1- 


z: 


o: 


ro 



•I- O ^ 2 : - 1 - 



u 



ro 


ZD 


CD 


T5 


0 0 


-X ro 1— to 




CD 




0 


0 




ro 


0 z: 


4-> U »— 1 •!- 


U JZ 






CD 


U 


3; 0 


<C =3 0 


0 


CZ 


0 


JZ 


UJ CL 


• 10 


0 


0 or; 


X> C 


—1 


CD 




4-> 


0 0 


__i tn 


r* 


CO h- 


C UJ 0 *1- 


UJ 




to 


U 


z: CO 




0 


1 CO 


0 1— 


> 


u 


CD 


0 


UJ UJ 


JZ 


0 


>- <j: 


DV— 


0 


CO 


4-> 


z: 


►— 1 ^ 
0 


O- X 
CD 0 




<c 


>, 0 +J 


*• • 


ro 

•r— 



C »r' 



CO I 

o 

a: UJ 

t: 

QC o 

< 01 

UJ CL. 



to CO ^ 
O CD 

ry • T3 

O I— 

• 13 

u ^ o 

Q D-. CO 



z o 




S 



§ 

o. 




O 

ERIC 



/ r 



O 



74 



I 

c 





s. 


Its 




M- 


(U 

4J M- 




c • 


c 


c 


O r- 


s- o 


o 


•r- 0) 


0) u 


•r- 


4-> C 


-C 


4-> 


Its C 


U r— 


Its tD 


E O 


Its o 


O 0) 


tD 


(D O 


3 -r- 


o s- 


1— -c 


"O 4 -> 


0) 


u 


LU -r- 


C D- 


Cl tD 


C 


•ir- 


0) 


3 


4-^ 


•r- S- 


0) +*i 


c o 


> D- 


x: s- 


•r- Its 


S- 


o o 


Its 4-> 


(U * CIS 


Its Q- 


4-> C 


V) CD u 


0) Q- 


JD O 


c c C 


1 — o 


o o 


HH *r- ai 




«> 

C 


• n 




o 


&- CO 1 




“O -r- 


O 4 -> O 




<U CD4-> 


< 4 - C 3 




tD C Its 


(U 




Its 'r- > 


-O T3 4-> 




JD x: S- O) 


(U 3 U) 




O (D C 


C 4-> C 



Q) 

“O 

fU 

s. 

CD 



E «tJ t/) 
(D JD 
S- 4-> O 
CD 

O -C 
S- O 
D. 

(D § 

O 4-> 

C tD 



CD- 

3 • 
O r 
C. 



3 

Its 

s. 

(D 



tD 

C 



c 
o 

•I— 

CD CD *r- 4-> 
•r- Its 

-O 3 

(U r- 

4-> Its 
ID > 
r- 0) 
ID 

ID J- 
Its O 



(D (U 
<U CD 
"O Its 
s- 

(D 0) 
r- > 

Its Its 



s- 

0) 



to 

Q. • 
3 O (U 



CD tD 

i 

0) 

i/) ~o 
c. 



o 



la - 
to 

tD O 
V) Q--P 
<U O U 
■0^3 
•<“ C/) C- 
> 4J 

2 i- V) 

o c 

Q- 3 : -r- 



>> I 

^ Its 

CD 

S- -r- C 
(U 4-> Its 
ID 



O 



I 

c 

3 

O <D 



Its 

E 



(U CD O 
> C O 
C 

•r- “O r— 

«'r- r- Its 
O >>T- C 
t- 3 -r- 

O -Q E 
-O 4J t 

3 Its (U 

+J r— +J 

V) O r— 

O Its - n 



Its 

c 

O^-r- 

r: 

•I- 

-o t- 

•r- O 

> S 
O 

s. s. 

Q- (U 
-C 
tD 4-^ 

Its S. 

3 





•r“ 


to CD O 


4-> 


4j , — 


<U f— 


Its 


3 r- 


*4— 




c 


O 


C -r- 


0) 


Its (U 


+J o 


S- r- 


+J (U 


r— 




o 


to 


>^*r- +J 




E -Q 


3 O 


o 


C *X3 


(U 




•r- 




s- C la 


ts 


Q_+J 


4J M- 


0) O 


^ p 


• 


4-> 


r— 


•r- CD-C 


to o 


E 


U O 


> E 




to 


Q_ 


Its 


3 Its - 1 “ 


U 


C 4-> 


O to 


3 


OJ 


to 


(U 


•r- 


- o 


cr (U 4-> 


s. 


•r- • 


O Its 


“O CO 


u 


Its C 


o 




•r- 


C r— to 


Its 


Its OJ 




O Q) 


in -r- 


O 


c 


O 


to 


•r- (U 


(U 


4-> > 


to c 


S- -r- 


c £ 


(U -r- 


(U 


to 


>s 


-o > 


to 


C O 


0 ) o 


4J S- 


o o 


E 4J 


•r- 


(D 


-C 


C C C 




O -Q 


to *<“ 


C (U 


•r- 4J 


o Its 


O 


O 


o. 


O Its *r- 


C 


O Its 


3 4J 


l-H CO 


4J Its 


to “O 


to 


r“ 




















0) 








CD 




CD 








> 


CD 






1 













Q) 



«o 

00 r- 



q: 



s- 

o 



Its 



s- 

o 

4-> 

O 

i: 

•r- 

Q 



(D in 
r- c/) 

•t? £ 

I— -O 
•CS . 
4-> ci 

u 

CU “O 

.r-5 c 

g « 

Q. 



LU 


p '^-C > 












1 — 


t- CO CD'r- 




>> 








1 — 


E 4 -> 0 0 3 C 




4 -> 








c 


(9 .|- 14 - +J Its ID 




•r- 








s: 


^ 0 *r- Its CO 




to 




4 J 


to 




Its r— CD •' •' 


LU 


4 ^ S- «0 VO 


C 


E c 


4 J 0 


z 


S- Its fts S- >, c 


0 


C OS “O 0 


0 


•r- (U 


4 -> V£> 


LU 


^ JD 0 CO ^ c: 10 


z 


c OS > «r- CO 


t — t 


Its E 


CU 1 — 


LU 


<C 3 0 Q lO E 


LU ^ 


Its E ^ CM 


CO 


^ Q. 


to CM 


3 :>— 


>- a: 4 -> C 


HH C/0 


E © C 0 CO 


>• 


DO 4 J 


3 0 


1 — LU 


c 00 


0 0 


CO ID 1 — 


ZJZ 


CO r— 0 ) -C 


LU s: 


fO *' 4 -> S- q 5 z 


CO CO 


S- Its Ul. 


0 . 


1 (U CU 


0 


CG HH 


E •!- 0 


HH 


3 00 0 ) 




$- > £- 


Its 




C O 0 OS 


LU — ^ 


00 4^ « 


>- t/) 


CU © 4 -> 


to 


2 : 


0 Its c 0 Its 


1 — 


i— m OS 


CkC D. 


JD a t/) 


to 


o >« 


2 : r— fU Its Its E 


< s 


4 -> r- . 4 -> 0 ) 


0 H-i 


Its 


iS 


HH CD 


00 -Q -C «r- S- 0 


HH S 


CO Its CO CO 


t-. w- 


31 c r— 


it 


h: 


• • 3 0 C 0 -C Its 


0 ^ 


0) zz in 


0 


0 s- CU 




O LU 


4 J >“ S- CO Its E 


LU ID 


C 10 Its 


ID LU 


•r- -r- CU O- 


- 




0 0 “O 0 CO r— 0 


S 0 


C E "O -c 


Q 0 


S- 4 -> 4 J Its 


c 


LU 


iQ) ^ 


QC HH 


LU 3 Its. 


0 2 : 


13 OJ C -C 


0 


LU 


+J S- . Its •!“ ‘ 4 - 0 Its 


LU 0^ 


r— ^ r— 


0 ^ Lu 


U CU CD 


4 -> 


1 — Q 


C 4 -> CO C »— 0 r- 


1 — QC 


• r- 0 »— 


l_ ^ 


• 3 0 




z z 


0 *tS • 0 ^ W OaC 


Z ZD 


^ CU r— Its 


21 CD 


S- T 3 CO 


© 




< 3 q.d:c 5 c-)ql 00 


0 


Q LU 1— 


I-H CO 


0 LU CO 


SI 



o 

ERIC 



77 













• r\ 

to 


















QJ 










O 1 








+J 










*+“ -c: 








to 3 




QJ -M 






u 








+J +J +J 




r-« u 


s. 












QJ C «r- to 




X QJ 


QJ 




•— 2: 








“O to +j 




to 'r^X 




c 








•r- +J CO to 




f~- 0 


U 


o 


O (U 








> »— C 0^ 




•r- $- 


to 


•r~ 


”0 








O 3 -r- to 




to CL 


QJ 


+-> 


(U -r- 








S- to S- . 




> 


4J 


ra to 


o to 








Q C QJ 3 to 




to • 




U 0) 


C +J 








O U O QJ 




to 




3 -r- 


(U =3 








1 — U -f- U C7^ 




to i- 


0 


X) -M 


"O O 








»— > QJ 




•M QJ 




LiJ "r— 


c 








•r- cn Cl — 




C X 




c 


O 1/) 








3; C QJ O 1— 




to u 


U 


$- 3 


o. $- 








t •r— to T— o 




-M to 


0 • 


(U 4-> 


to cu 








5 •— c to u 




r— QJ 


X to 


-C $- 


gj jz • 








to QJ -r- C 




3 -M 


u a. 


u o 


Cue 








S- > QJ (U 




to 


QJ 3 


ca D- 


S. (D (D 








CD 03 S- +J E 




c s- 


$- 0 


0) CL 


O (U o> 








U S- o X o 




0 0 


•r- 5- 


h- O 


O +-> •!- 








2: +-> 4- QJ to 




0 “O C73 




1 

(U r— <U 

-C iCUr— 








•r— 










-*-> 1 -Q > JD 








U 1 




E 






5L (D (U CD 








to ^ 




n3 






O *f- 1— X) f— 








X3 U i> 




Lk 






-L> x: -1- 








Cf- QJ C X 




CJ3 






+J LO >> ro 








O 4J •!— *• +J 




0 






-c LO X> > 








to ^ to to 




s- 






U •' ro to 








to to »— o- a e 




CL 






to a) M- (u 








QJ QJ -r- 










o u o $- to 








1 — X S- CJ> to XJ 




to 






$- C I—I— 








a. CT> s- c >> c 




u 






a. (U CT> to to 








•r- 3 QJ 'T- X fO 




•r— 






0.-I- C •!- 








u p +-> to a. 

C W C 3 




+J =: 






to u •»— to ^ 










to • 






to +-> Oi (U 








•r- X - 1 - 

$- +j >> >> E 










to U 










tJJ Sw 






e f— • *r-* e to 








CL QJ X C P 




X QJ 






to to to (U £ 








>> c: +J c 




+J c 














C -r- to f/> p 




to Si- 






•1- (U O i- 1 — 








C -r- c: c i- 




E to 






r- C U (U to 








to 3 o 2 +J 

QJ crCH •!- (D to 




QJ 






CL (U O-S- 










X3 1 — 




o 


•I- CT> to X CU 








1— C O +-> X r 




c 




•r— 


u +J (U > 








•r- to U 








+-> 


to ^ •«*" (U 








to QJ CT> •' 




b 




Cl 


•»- o c >> to 








+-> U U •!- 4- >> 




QJ 1 — 




• 1— 


XJ =3 $- 








C -r- C +-> O CO to 




u to 




s. 


$- >> o 


• 






0) QJ to o U 




c 




u 


(U X3 c +-> “O 


0) 






X3 T“ 3 lOr—*r- 




QJ 




to 


-L> 3 (U to (U 








3 cr > QJ O 




•r- $- 






c +-> (U $- a. 


S- 






+-> C QJ C 1 — QJ to 




U 0 




►-H to +-> o o 


If. 






CO QJ to -r- o. cn E 




CO *+- 




0) 1— 
”0 0) 










o 








ro > 
$- 0) 


CO 

1 








1 




cp 




CD _J 


VO 

1 


1 






oo 


>> 

OJ fO 


VC 




s. 


o 


s. 














o 


» — t 


L. 01 






X3 


1 


S 


+-> 


cc c^ 


<u >> > 






1 c 


QJ CXD 


h— 1 


u 


o:: o 


+J CO'I- 






HH to >*> 


X) 0 


0 


d- 0 


0) 


n) H-t H- 


c o c 




C r- 


— OC $- +j 




co^ 


r— ' 


s. 


o z: o 


QJ 1— 3) 




tv o 


CO D- LU *— -r- 




a. 


0 ^ 


•1— 


CD LU 


> o 




cno 


CO h- f— QJ to 


S) 


CO CO 


Q 


UJ •X) *3 






•IT CT> 


-U CO h- to U C- 




X s: 


X s. 




CO o 




x: d 


O CO <C D. to QJ 




<C CO 


0 




^ LU O^ 






u 


0 ^ 2 : > 




1 — 1 ' 


>- 


(U to 


uj LU a. 


c 4- -1- 




•l“ 


31 • D- •»- 




oc 


to QJ . 


1 — to 


m J— 


to o -c 




s: 


0 h" X3 C 


u 


LU h- 


M > 5 


+-> gj 


CO H- -j^ 


u 






CO 0 LU >^3) 


•r- 


h- 0 


M QJ 


*r- C 


CO •— f o O- 


+-> -r- 






LU 0 QJ 




<C LU 


ir ^ 


h- ”0 


s:. o CO 


• c s: 




o 


<C 03 to QJ to 

q: 0 0 . C c. +-> s- 


to 


2 : x> 


oc 0 


“O 


2^ n: nr 


O QJ 




o 


c 


0 


«\ 


d! 


<C Q CO X3 
to O CO 1 


. B £ 




N 


<C oc: CO 0 -r- CO 0) 


3 


X oc 


* QJ U 


U 


>> to 


0 CL QJ E 4-> 03 




<C D- 


*x> to to 


QJ -O 


LW O 


3: JL QJ 


+-> 


£ 


CD (D CO 4-3 CQ 


1 — 1 


-r- CL 


c 


2: ^ DT CO 


to +-> 


•1“ 


■ tB 


0 LU LU 2 ; CO =3 




0 LU 


c $- 0 


O CO 


o !5 CD CO 


• o. to 


to 




0 CJ 2 : CO * QJ CC 


3 : 


X 0 


X c X 


$- 


►-H 1 1— f SI 






to 


LU z: h- S-. 0 X 


QJ 


D- z: 


0 3 td 


CL 


s: 31 — • 






CO LU h- W' 0 1 — h- 


z 


CO X 


0 CO 2 : 












f*; 0 


















/o 









76 



t 

u 







X“> 


1 


1 


•r- 1 






cu 


cu 


c 


E -r- 






p 


O) 




CD 1— 






CO 


cu 


05 


T1 X2 






•r— 




s- 


05 =5 






r— 


n— 


-p 


U CL 


c 






o 




05 


o 




CO 


u 


<v 




•r** 




-P 




U *0 CO 


-P 




c 


• • 


•r- 


C OJ 


03 


to 


05 


s- 


> 


05 P 


U 


cu 


-P 


<D 


S- 


Z5 


Z5 


•r* 




p 


cu 


p 


T3 


-P 


Z5 


-p 


CO 


(U -r- 


LU 


•r* 


CO 


<D 


c 


E 




C 


c 


r'* 


•r- 


E CO • 




rj 


o 


CO 




=5 C CO 


cu 


-p 


u 


3 : 




CO *r- C 


x: 


s- 




0> 


O 


O 


u 


o 


05 


c 


o 


^ -r- 


05 


Ol 


CU 




x: 


O) 05 -P 


<D 


Cl 


s- 


c 


u 


C CD 05 


H- 


O 


<c 


•1— 


CO 


•r- U 







CO 








05 


• ^ 




l/> • 


C 7 )-P 






E 05 


e 3 








•r- p 


U CO 




•r- OD 


e *r- 


05 0 )-P 


. 


H- 05 


•r— P 


C 7 ) p C 


CO 




05 CO 


05 S- 05 


dJ 


D')T- 


u c: 


I— CL-P 


-p 


C 05 


p .p- 


1 — 1 — 


Z 3 


•r— > CO 




O 05 3 


-P 


C 05 05 


05 S- 


U O CO 


•r“ 


•r- p 


O 05 


C C • 


-P 


05 CO 3 


•r- 05 


05 05 O O 


CO 


S- -P P 


> >» 


> T- o 


c 


-P c •»- 


U 


*r- u 1 


» — < 


05 P 


05 U 


CO >>cr» 




U -P CO 


CO *r~ 


03 1 — CO 


t. 


05 1 — C 




s- 1 — OD CT» 


05 


x: 3 T- 


•r- ® 


^ O •— 1 — 
^ O CO 


E 


U CO 


T3 


E 


05 c: Lu 


Lu 05 


o x: CO u 


=3 


05 o 


<-o U 


o <J o o 


iyi 


H- u z: 


2 : 05 


U CO 0 . 0 - 











CO 














•o 




































05 


x: 




05 














C 




o 


TD 


T3 








P 


1 


CD 










f 


• 




3 


P 


05 


x: 




r: 






T3 




05 




p 


05 


05 








o 


C 


c 






1 


1 


P 


x: 




r— 


sz 


r— 


u 




• 




T3 


C 










U 


CO 




x: 


CO 




•r— 


•r— 






T3 


03 


to 


o 




00 


05 


3 


05 


CO 






05 


3 




CD 


CO 


05 


3 


3 




p 


c 


p 


CD 


U 




c 


c: 


CD 


•r— 


03 






P 


U 


p 


05 


05 


P 


C 


O 




C 


E 


T3 


T5 






•r— 


o 


c 


05 


05 




o 


05 


•r— 


CO 


O 








05 


C. 


CO 


C 


O 


CD 


Xi 




•r— 


o 


05 


O 


CO 




5 


*r- 


05 


JZ 


> 




•r— 


CL 


P 


CO 


u 




CO 


s- 




CL 


CO 


s- 




•r— 






-X 


p 


E 




05 






P 


E 




O 




P 


05 


CO 


03 


CL 




05 


o 


O 


a. 


05 


05 


C 


CO 


05 




05 


cOi 




Q- 


05 




c 


05 


CD 


03 


u 




03 


XJ 


05 




CL 




CO 


M- 


E 


iO 


O 


05 


o 


05 


CD 




E 




P 




T3 




o 


> 


T3 








P 


c 


> 


!U 


fO 




s- 








O 


n— 


•r— 


T3 


05 






e 




05 


•1— 




•r— 




3 


e 


>> 




C 


•r— 


C 


05 






3 


T3 


c 


s- 


$- 




P 








05 


05 


o 


P 






P 


05 




o 


sJ 




05 




•r— 


P 


E 




o 


05 


o 


05 


Q_ 




U 




n— 




x: 


a 


p 


05 


X» 




05 


CO 






p 




CO 


>. 




3 


05 




u 


C 




1—^ 




o 


05 


CO 


O 




p 


3: 


p 


X» 


c 




P 




*o 


CO 


CO 






JZ 


CL 


P 






Q)‘X3 


3 


T3 


n— 




05 


u 






p 


LU 




05 




C 


O 


05 




•r— 








L. 


E 


to 




-o 


•r— 


05 




C 


CO 


05 


05 






CO 


05 




C 




• 


05 




C 


05 


E 




CL 


CO 


O 


O 


>1 




05 


CO 


to 




05 


z 


P 


-o 






•r— 


X3 




05 


c 


C 


E 


>> 


•r— 


x: 


05 






p 


P 


u 


CO 




-P 


05 


05 


05 






C 


l-H 


05 








• 


05 


o 


o 


•r- 






u 


/ — 




U 


Ci- 


fO 








c 


T3 


O 


U 


CO 


05 


H-H 




CD 




JZ. 


CO 


— » 




•r— 


•r— 




o 


E 


03 


O 




•r— 


05 


L. 


r> 


03 




05 










x: 


N 


x» 


05 




u 


05 


to 


P 


P 


P 


05 


p 


O 


05 




• 




U 


O 


CO 


•r— 




•f— 


— s 


CO 


TD 


L 


p 




c 






05 


•r— 


x> 


Q> 


05 


05 


CL 


05 


u 


P 


e 


CO 


CO 


c 


X3 


u 


"O 








p 


C 


05 




05 


05 


05 




O 


P 


c 


.Q 


P 


P 


X 


U 






•r- 


p 


•r— 


o 


03 


03 


05 




o 


o 


c 


05 


P 


L. 


CO 




> 








o 




c 


05 


05 


o 


C5> 


X) 




CL 


C 


u 


n— 


c 


E 


c 




1— » 


05 




4-) 


O 




CO 


05 




o. 


P 


X3 


x: 


05 






JZ 


e 


e 


05 


05 


03 






•r~ 


•r— 


o 


>> 


r— 


T3 


t—T 


r«5 


P 


3 


P 






CL 


O 




CO 


E 


O- 


T> 


05 


•r— 


03 


co 


U 


E 


CO 


r> 


£ 


P 


•r— 




05 


3 


05 


Q_ 




O 


c 


o> 


« 


<o 






•1— 


•r* 




05 




P 




u 


c 


3 


u 


>> 


0} 


n— 


-P 


o 


>- 


P 


U 




T3 


u 




> 


CO 




CD 


05 


3 




05 


X> 




e 


</) 


3 


o 


x: 


•r— 


“O 


CO 


3 


D. 


-p 




CO 


•r* 




05 




sz 


o 


p 




C 


U 


CD 


05 


P 


c 




05 




O 


u 




CO 


3 




E 


•i— 


05 






a* 


05 


C 


T3 


•r— 




c 


03 


•r— 


•r— 


C 


CL 


c 


05 


3 


CO 


03 


u 




r> 


>> 


P 


r> 




S- 


s- 


C 


05 


o 


CO 


cn 


C 




05 


05 




-X 




•r— 


X 


•r* 


1 


P 


0) 






u 


*o 


XT 


to 


to 




u 


o 


05 


T3 


1-^ 


t. 


•r~ 


o 


05 




X» 


P 


03 


£ 


P 


05 




c 


05 


U 


O 


CD 


o 


03 


CL 




c 


05 


CO 


o 


a 


05 


o 


3 


CO 


u 


a. 




3 


c 


05 


x: 


CO 






05 




CL 


x: 


c 


••3 


O 




p 


o 


U 


05 


03 


C 




CJ 


O 


05 


05 


X 


o 


P 


05 




o 




>> 


o 


CL 


03 


05 


u 


•r— 


03 




P 


c 


•r— 


c 


O 


P 


CD 


Cn 


O) 


o 


T3 


OO 


LU 


p 


CO 


o 




' — ^ 


X3 


JZ 


p 


o 


U 


U 


CO 




E 


OQ 


O 


05 


P 


03 



> 



J 



05 1— 






CM 




CM 




CM 


T3 05 
















05 > 


o 


CM 










«-> 


05 


n— 


O CM 1— 


r— 










CD P 




1— 1— 


r~— 




' 




f— - 




o 
















K- 1 
















cl: 






LO 


1 


03 




U 


QC 


CM 






p , — . 


•r— 


CO 


O 


CD 


o o 


n: 


CD CO 


br >> 


C 


0 


P 


O 


X3 00 


o . 


c 


C XI 


cu 


I-H 


u 




S- 05 O 


ec 


O '4' 


s: =1 


P 0 03 0 


CO 




CO 


05 L. CO 


o 


L. 


p 


C P *r- C'*, 


>- 


C 


LU 


>> o 


a: 


p 


2 : CO 


05 C 




•r— 




JO f— O 


Q- 


CO 03 


0 


!?: r— 


Q- 


O 


2: CO 


o -o 


Q- 


e 


i-H 2! 


•r— 05 0 03 






LU O 


P' 03 


c 


• oj 03 


p p 


Q- 0 P 


P 




^ CO 






LU CD'I- 


<C zn 


•r— 


0 


05 to 


O C3Q 


D> P O O 




05 X3 


0 0 


• P- r— 


P 


1 — CO 


CO^ — 


O 00 1— 


^ c 


05 1— C 




0 0 03 


3 


P 05 




E 03 O 


O CQ 


U r— i-H 


Q 


0 


9 


•r- ll 


P >- 


03 O 


CO o 


C O 


P >- 


05 


a: 


P X5 


C Q 


•r- P X 




05 CD »» 


0 


03P 


Q- 


X5 


O CD 


Q 


p 


C X3 


P 3> 


n -1- >> 




P <C 


K- 1 1 — 


1 — to CQ t. 


C P 


=3 E C 


<C 1 — 


P (O 05 


0 


u 


CD CO 


•r- t. 05 


o o 


05 03 O 


0 CO 


05 J-n- 


a: 


05 “O 


O 


3 05 • X3 


HH LU 


P E 


i-H 


CD 05 OJ 


<c ^ 


•r-5 C 




> o •— 


s: *3 


1 — x: 


2 : P 


> JX 


> Q- 


Q 03 


o S 


, .r- 3 


LU o 


• s- o 


p <a: 


• •!— 


0 ^ 0 . 




H- < P 


S- C • o 


•DT cl: 


i- 03 *r- 


zn I-H 


X- C 05 




d. 


OQ S 


O 3> Ql. OQ 


O D- 


o p cl: 


0 cl: 


0 3 on 


5 ' 



*o 

o 

*4- 

QJ 



O: CM 
CD 
(A 1 
<D I— 

E r— 

?9 lO 

*-D zr 

• cu 
U-. u 

• cu 

S- **~ 
Q Q- 



i/> 

-(-> 00 
-P CO 

0) I— 

CO CM 
=J O 
x: 
u 

(T 5 

CO 

CO 



cu 

O) 

*o 

JD 

E 

rC 

O 




79 









E 


s: c3 






O 


UJ 






S- -M 


zz 


cu 




M- C 


O Q- 


I— cu 




CU 


1 


xj x: 




C g 


s- <c 


to u 


e 


o O- 


O C3 


1 — to 


o 


•I- o 


M- C3 


•r- cu 




-M I — 




to -M 


-M 


ro CU 


to “O 


> 


fO to 


E > 


cu e 


to cu 


u cu 


C cu 


X) fO • 


u 


*1— 


O Q 


•1- c 


to ’I- 


XJ -M 


M- 


3 C3 O 


-M > 


IJJ •1-' 


c c 


onui *r- 


C S- • 


C 


•I- o 


C/) -M , 


to cu O'! 


5^ 3 


•r— 


S. o. ro 


-M lO C 


CU -4-> 


C s- 


cu 1 s. 


I— C T- 


-C $- 


•I- cu 


JZ >> CO 


3 •!- C 


o o 


fO O -M 


o XJ cu 


to T- 


fO Q_ 


3 c 


fO 3 -M 


e s- to 


CU c. 


-Q “O cu 


CU -M C 


o o s- 


h- o 


O UJ O 


h- C/) -n- 


O M- 




1 

1 1 




1 1 




3 C to 1 fO 




O to 




S-O’i-i—S- 




•I- o> 




-M -r- “o 3: o 


M- to 


“O 




to -M o j:s 


O CJ 


to 




fO to CZ fO 


•i- C 


S- to 




jr s- -M 1 — 


C lO ^ O 


cu 




-M -M C 


O >> C -1- 


■O > 




Q. C CU 1— “O 


•1- jir CU -M 


c c • 




CU CU “O fO CU 


-M Q- cu fO 


to •!- >> 




“O O 3 O C 


rO S. 


s- 




C C -M •!- C 


s- “O cn 


C/) to O 




•1- O (/) ry> fO 


D) C !2 cu 


cu to -M 




o :>^i— 


cu n3 o -4-^ 


Cl. fO 




cu JZ Q- 


4-^ C C 


O lO S- 




i-. . Q. 1 


C <c *r- 


+J cu o 




O X) to 1 — 


•f- CO to 


O 3 X5 




^ -M lO 


O to cu 


C/) O' ^ 




Q. to D.M- CU -M 


c ^ JZ 


•r— 1“ 




X O CU T- :5 C 


to S- -M 


o c 




G) O $- CU 


c uo 


•r- JZ c 




to C CU JZ E 


s- o o 


“O O T- 


e 


O >> O > CO-i- 


o *•(/) +J 


to cu 


o 


-M JZ O 3 S- 


M- >>C]Q C 


S- -M to 


•r— 


O. “O O CU 


-O -r- 




-M 


XJ S- C S- Q. 


lO 3 


to o o 


Q. 


CU M- CU fO -C X 


CU -M • -M 


cu o 




C O 5 +J CU 


■o c/)^x: 


M Q--M 


s. 


O') CUS- 


•1- o cn 


•r- o 


o 


•r- cu M- cu cu >> 


> 2: c/) 3 


r- +J cu 


to 


to >coi- 


O LU (/) O 


•r- o > 


cu 


CU 3 c O “O O 


ni Q- s- 


-M to *r- 


£3 


O -M o o cu -M 


Q- 


ZD -M 





CU 1— 






CM 1— 






CM 




•: 


XJ cu 












r— 






to > 


1— 




T s- T 






1 




r 


s- cu 


1 — 




r— o O 






o 




{• 

!' 


CJD -J 


















s. 


O 










>- 




h. 


o 


>- (/) 


CU 


1 oO 




cu 


CiC 




i' . 


-M 


O (/) 


e lo 


UJ >- 




D> O 


►—4 






O 


ZD Q- 


•r- c -MO 


h- >- cc 


r— 


cu CM 


X 


• 


r..- 


CU 


h- w- 


r— CU -M to 


s: a: ^ 

1— 1 h- o 


0) 


1— 


O' 


X TD 




s. 


CO 


^ E CU.- 

Q- to CM 


»o 


1— a\ 


z 


u > 


j; 




to 


1 to z 


X 


o 


U-4 


I"™" 




Q.-.-... 


UJ o 


• O -M 3 O 


H* H-H O 


o 


o c 




to OQ 


s’ 




W"‘ 


■XZTr^ •••-Ai/'.SZ *'* 


• g?*- .• . .. 


-"r-. - •• • 






^ 






z to 


CU CU U 


UJ LU UJ 


s: 


cu o> 




^ ‘ i. 




cu to 


UJ >- 


to > to 


X) x: to 




+J r— cu 


to 


cu cu 


V- 

V- 


1 — to 


K-i rir 


to CU to 


o o 


• 


to m s. 


LU 


DC C r— 


-M CU 


O Q- 


• 1-0 to to 


cx cx 


s. 


-M O 


cu 


O “O 




S- 


co 


s: to 


D. LU o 


o 


to 


o 


to o c 


t,. . 


h- "O 


UJ 


c s: 


O LU 




X « 


h- 


Olt- -M to 




"O 




o S- <u 


o 


• • to 


X) O "O 


o 


•I— E to X 


i'' 


■M C 


-r- (U Q. « 


X z: to to 
o O -J 


o 


C CO 


to 


cu O X) o 




O 


U 4-> -M to C 


o to 


to to 


►— 1 


-M c 




CU TO 


K- 1 HH 


to to c x: O 


_j 1— 1 HH O 


to to 


1— • 1— 


o 


. CC Z3 o 




•o c 




CJ CU o -M 


h- h- to o 


-M •!- 


-M O -M, 




-U 1 O CM 




o to 


<3 3 0 3t 


<r >- X 
o X o 


C LU 


V s. 


o 


O LU O 


k:' 


$- 


□I o 


OX) to cu 


o 


o • o 


s 


• *r- CM 




D. 


D- O 


O UJ to zz 


cu CD D- </> 


o 


cu o. a. 


O CQ •— 




















ERIC 








80 









L 



North Hollywooy, Calif. 



79 



APPENDIX B 

FAR WEST LABORATORY 

FOR EDUCATIONAL RESEARCH AND DEVELOPMENT 
I Garden Circle, Hotel Claremont 
Berkeley , Cali t ornia 

PRINCIPAL'S QUESTIONNAIRE ON SCIENCE EDUCATION 



Tlie Far West Laboratory for Educational Research and Development is undertaking a 
program designed to provide school personnel in Northern California and Nevada with 
Infomiation and products to assist teachers in implementing innovations in their 
science instruction. Your answers to the following questions will help us to 
obtain an estimate of the status of the use of new science curricula In our region. 

Please complete each item to the best of your ability and return this form to us 
using the enclosed envelope. Your answers will be regarded by us as confidential 
and used for purposes of research and planning only. 



Personal and School Data 

Your name 

Name and Location of School 

If you are teaching, what subjects do you teach? 

Sub j e c ts 

The following information is needed to classify your school. 

Do any of these special groups constitute more than 20% of the student body? 

Check each alternative that applies. 

Children of 

I I Negro Q Mexican Q Migrant Agri- Q American Q None of these 

American cultural Workers Indian 





7, 



What type of area is the largest source of the student population? Check the one 
alternative that provides the largest fraction of the student population. 



Q Rural 1 1 Small city-*town QjSuburban Qurban Qiarge urban 

How would you describe the socio-economic background of the majority of the 
student population? Check one alternative. 



8 . 



Q Lower income | | Lower middle income ED middle income ED^PP®^ income 



Does your school provide for tracking (ability or liomogeneous grouping) of 
students? 

Q Yes Q No 



10 . 



What are your school’s minimuin science requirement's ' for" eY’ad'ugti'ea?"- - Gh&ck cae . . . 



I j One year general science 

(no laboratory requirement) 

( I One year general science 

(laboratory requirement) 

I 1 One semester biological science 

□ One semester physical science 



□ One year biological or physical science 

(no laboratory requirement) 

□ One year biological or physical science 

(laboratory requirement) 

□ Two or more years of science 

□ No science requirement 



11 . 






FOR 

DFFICE 

USE 
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I ,5. 

I,.). 



J5. 

Ih. 



J 7. 

18. 



20 . 



2i. 

•1 7 



23. 

24. 

er|c‘^- 



Science Program Data 



How many members of your staff are teaching science classes? 

□ l-o D2-3 D4-6 Q7-9 □ 10 or more 

(a) Check each new science curriculum being tried or adopted at your school 

(b) Give name of teachers using new curriculiim. 

(c) Indicate years of experience teacher has had in using new curriculum 



Science 

Course 



(Jem* r a. I 
Science 



Biology 



Chemistry 



Physics 



Other 

Science 

Courses 



Name of New Science Curriculum 
Check each o^ that applies 



Name of Teacher 



D ESCP*-Karth Science Curriculum Project 

□ SSSF-Tlme, Space, and Matter (I’rlnceton Pro) ) 

□ I PS- Introductory Physical Science 

□ ESSP-l] linois (Astronomy) 

□ MSCC-* JHSP-Michigan Science Curriculum Comm . 

□ SRA-lnquiry Approach 

□ TME- I nteractlon of Matter and Energy 



D Radioisotopes and Inquiry 
BSCS-Biological Science Curriculum Study Versions 
Q Blue Version 

□ Green Version 

□ Yellow Version 

□ Patterns and Processes (Special Materials) 

□ Interaction of Experiments and Ideas 



□ CllEMS-Chemical Education Materials Study 

□ CBA-Chemical Bond Approach 



□ PSSC-Physical Science Study Committee 

□ PSSC-Advanced Topics 

□ HPP-Harvard Project Physics 

□ ECCP-Engineering Concepts Curriculum Project 

□ NSTA-NASA Aerospace Science Education Project 

□ NASA-Aerospace Resource Guide 



□ Portland Project (Integration of Chemistry 
and Physics ) 

□ others: 



CJ 

C bo 
!z;*h 
u 

iX ‘Hv.) 

"3 O 
V\ G 
U 
cC* 

0) 

I 



Please indicate the past and future status of your school with respect to the use 
of new science curricula . 

Wriu^' 'tlTe 'h^me* of science curfi iri*‘~which your faff’" h^is demons tTHt*eu 

interest in recent years and place a check in the appropriate column. 



Title of Curriculum 



Tt was considered 
but not tried 



Tt is now being 
considered for use 



Tt was tried 
^and ■ abandoned 



•8 



O 




Would your school be Interested 
future if smooth transition and 
out? G Yes G No 



in testing new science curriculum material in the 
articulation with other courses could ’na worked 

D Remarks^ 



Indicate the subject area in which members of your staff participated in curriculum 
revision projects in the last 10 years. 

□ Science DMath □ None 

Fur approximately what period of time did they participate? 

□ Less than 1 year □ 1 to 3 years GOver three years 






\ 




Teacher Inservice Science Education Data 



Indicate the opportunities for teacher inservice science education provided by your 
district . 



O None 

□ During the school year 

□ During school year vacation 

□ During summer vacation 

□ At other times (specify) 



Average number of days 



1^5 


6-10 


Over 10 


































Wliat other opportunities for inservice 
within commuting distance of your school? 

□ Junior college 

□ College level extension course 

□ County-sponsored teacher 
conferences 



teacher education in science are available 
Check each item that applies. 

□ Regional conferences of professional 
organizations 

□ nSF Institutes 
Pother institutes 

□ other (specify) 



In your opinion what are the inservice science education needs of your teaching 
staff? Check each item that applies. 



□ Subject matter 

Q Teaching techniques 

□ Knowledge about new science 
curricula 



□ Preparation for teaching a specific 
new science curriculum 
Q Other (sped fy) 



In view of your experience and knowledge relative to the development of science 
curricula in the past decade, what, In your opinion, are the most crucial problems 

'sclH‘ 'evident? - 



33. 



ERIC 










APPENDIX C 

FAR WEST LABORATORY 

FOR EDUCATIONAL RESEARCH AND DEVELOPMENT 
1 Garden Circle, Hotel Claremont 
Berkeley, Cali f ornia 

TEACHER'S QUESTIONNAIRE ON SCIENCE EDUCATION 

The Far West Laboratory for Educational Research and Development is undertaking 
a program designed to provide school personnel in Northern California and Nevada 
with information and products to assist teachers in implementing innovations in 
their science instruction. Your answers to the following questions will help us 
to obtain accurate data on the problems teachers in our region encounter in adopts 
ing science teaching innovations in their schools. 

We will distinguish between teachers who use innovative material for the first 
time, and those who have had an opportunity to re-teach the program. First time 
users are often aware of problems which may become less remarkable to them as they 
gain experience in handling the innovation. Teachers re-using the innovative 
material may become more aware of subtle problems which were not obvious to them 
when they first used the materials. 



S3 



Please complete each item to the best of your ability and return this fona to us 
using the enclosed envelope. Your answers will be regarded by us as confidential 
and used for pizrposes of research and planning only. 



1 . 



Your nam e 

Name and Location of School 



2 . 



3. 



Which new science currlculumor innovation are you currently using in teaching 
your science classes? (E.g. IPS, CHEMS, PSSC, HPP, ESCP-Earth Science, SRA Inquiry, 
BSCS version, etc.)_ Grade 

If you teach more than one new science curriculum, please answer for each one on 
a separate questionnaire. 



4. 



5. 



6 . 



Indicate your experience with this specific innovative material. 

Q Less than one semester Q Over two years, to five years 

D One semester to one year O Over five years 

D Over one year to two years 



How did you first learn about this 

□ University or college course 

□ Literature from professional 

organization (e.g., CTA, NSTA) 

□ NSF Institute 

D Other meetings or conferences 

□ Science coordinator 



curriculum? Check one Item that best applies. 

□ Another teacher 

O Television, newspaper or other public medium 
D Literature from book publisher 
D Other (specify) 



8 . 



What special preparation have you had for teaching this curriculum? 

Q-^Attsndsd -surriculum workshop ..(up -to JO. r.lass..haurs) .,n...None 

Attended curriculum institute (over 10 class hours) Q Other 

D Sponsored by NSF 

□ Otherwise sponsored 




At which grade level is this course usually taught in your school. 
□ 7th D'Sth □ 9th □ lOth □ 11th 012^1 
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11 . 

FOR 

OFFICE 

USE 
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12. 


1. 


li. 


2. 


U. 


3. 


15. 


4. 


16. 


5. 


17. 


6. 


18. 


7. 




Sul 


19. 


8. 


20. 


9. 


21. 


10. 


22. 


11. 


23. 


12. 


24. 


13. 


25. 


14. 



26. 

27. 

28, 

JO. 



31- 

32. 

33. 

34. 

Er|C35. 

®36. 



Indicate the seriousness of the problem3 listed below accord- 
ing to your experience In using this curriculum in your 
school. Check one box for each item. 

After you have checked all Items to indicate your reaction, 
please place a check in the 4th column for the five items 
you think present the most serious problems for most 
teachers . 

Preparation of Students 




Math background of most students is too low. 

Reading level of most students is too low. 

Generally, the students lack an adequate basic knowledge 
of science. 

Most students lack sufficient skills in using scientific 
methods of problem solving. 

Generally, students are not sufficiently adept at han- 
dling laboratory apparatus. 

Most students have had Inadequate elementary or junior 
high school science courses. 

Others 



Suitability of Curriculum in Your School 

Often these materials don’t provide for adequate 
development of basic concepts. 

The sequence of presentation of material in the text is 
poor 



sequence , 
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u o 
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0) u 


S CO 
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students, generally. 



School Plant or Organization. 



15. Laboratory space or furniture Is inadequate for desired 
s tudent experimentation. 

16. Laboratory equipment or material is Inadequate for 
sufficient student experimentation . 

17. School scheduling does not permit a sufficient block of 
time for science classes. 

18. Insufficient time is provided fur science teachers to 
plan and prepare for laboratory. 

19. Other 



a; 

o 



ao T) f 
P <0 I 
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cu 
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■' Si c? 



in your opinion what preparation or assistance do ^os t teachers need in order to ef- 
fectively teach this curriculum? Please rank 1 to 5 giving the most Important item 
the number 1 and the least important the number 5. 

□ I think most teachers need special Instruction to teach this curriculum. 

□ 1 believe teachers need to see this curriculum taught. 

D I think most teachers need extra time or opportunity to work out lessons 
when introducing this new curriculum into the school. 

□ I believe teachers need help from consultants in introducing this curriculum 
into the school . 

D I think most teachers need an especially strong subject area background* 

0 1 h e r ^ — 

R 5 . ^ - 



To what extent do you use the materials specially designed for this curriculum? 
Check s ^ach item in the appropriate column. 



' 


All or moat 
pf the material 


A few selected 
portions 


None 1 


1 




Textbook 










\27 . 


Laboratory exercises 










jfS. 

39. 

40. 


Laboratory equipment 










Films 








1 


Tests 












Special tov)ic reading materials 










4.2/ 


ProRrammed materials 










43. 


Teacher ' s ’ mantial 










44. 


Other (specify) 










45. 















Check the ways in which you have added to or changed this curriculum for your 
class or school. Double check tc indicate materials which you personally 
designed or developed. 

□ No changes made □ Lessons from another curriculum 

□ Laboratory experiments (give title of text or other curriculum) 

n Laboratory equipment 

O Supplementary text 

□ Reading materials D Films and other visual aids 

□ Materials on local environment □ Others (specify) 



jVHiat first hand data on the effectiveness of this curriculum in your school is 
iaccessible to you? Check each appropriate Item. 



^ 6 . 

48. 

49. 

50. 

51. 

52. 

53. 

54. 



iD None 

;□ I don’t have sufficient information 
to answer 

.O Students’ standardized 

achievement test results 

:□ Other standardized test 
results on students 

iD Comparison of students’ performances 
before and after taking course 



O Comparison of students’ performances 

in this course vs. in the traditional 
course in same subject 

□ Follow-up studies of students 

who have taken this course 

□ Other studies (specify) 



55. 

56. 

57. 

58. 

59. 

60. 
61. 
32 . 



Which of the following groups of students normally take this course in your 
school? Check each item that is appropriate. 

□ Above average ability □ College oriented 

□ Average ability □ Vocationally oriented 

□ Below average ability D Underachievers 

Q Other (specify) 

How do students respond to this new curriculum? Check a response for each student 
group that applies 



53. 

34 . 

35 . 
36 * 

37 . 

38 . 

39 . 



Student Description 


Favorably 


Indifferently 


. Unfavorably 






1 


Above average 










70. 




Average 










71. 




Below average 










72. 




College oriented 










73. 




Vocationally oriented 










74. 




Underachievers 








TURN 

PAGE 


75. 


gl^^Other (spcH fy) 
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What do you, as a science teacher, think are the special strengths of this 
curriculum? 

77 . 

78 . 



79 . 

80 . 



What do you think are the special weakneases of this curriculum? 



81 . 

82 . 



What are your recommendations relative to the use of this curriculum? 



83 . 

84 . 

85 . 



In view of your experience and knowledge relative to the development of 
science curricula in the past decade, what. In your opinion, are the most 
crucial problems still evident? 




OPO 975-193 
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APPENDIX D 

DISTRIBUTION OF SCHOOL DISTRICTS 
USING INTERMEDIATE NEW SCIENCE CURRICULA 



*Number of Districts Reporting Use 
of New Curriculun Materials 



CALIFORNIA COUNTIES 


ESCP 


Curricula 

TSM 


IPs 


Other Materials 
I DP IME 


Alameda 


5 




4 


4 


1 


Butte 


1 




1 






Calaveras 








1 




Contra Costa 


3 


2 


2 


2 




El Dorado 






2 






Fresno 


1 




7 




1 


G1 enn 






1 






Lake 






1 






Marin 






1 






Merced 








1 




Monterey 


1 




2 


1 




Napa 






1 






Placer 


1 




1 






Plumas 


1 










Sacramento 


2 




1 


1 




San Francisco 


1 










San Joaquin 


2 




1 






San Mateo 


2 


4 


1 




3 


Santa C^ara 


7 


3 


4 


3 


3 


Santa Cruz 






1 


2 




Siskiyou 


1 


1 


1 






Solano 


1 


1 


2 


1 




Sonoma 


1 




2 






Stanislaus 






3 


1 




Sutter 


2 




1 




■| 


Tehama 


1 










Tulare 


1 




3 






tuolomne 








1 










1 


1 




Nunber of California Districts 


34 


rr" 


44 


2"1 


9 


NEVADA COUNTIES 












Elko 






1 






Humboldt 


1 


1 


1 






Lincoln 


T 










Ns^ 


1 










Washoe 


1 






1 




White Pine 


1 






1 




Total Nimber of California and 
Nevada Districts 


39 


’ 12 


46 


23 


9 



*Based upon questionnaire returns only. The nimber of districts may 
refer to single school or district-wide adoption of the specific cur- 
riculum. 

^ R8' ' 

^ . ^ 
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APPENDIX E 

DISTRIBUTION OF SCHOOL DISTRICTS USING BSCS FIRST YEAR BIOLOGY CURRICULA 

*Nunber of Districts Reporting Use 
of BSCS Versions 




CALIFORNIA COUNTIES 


Blue 


Green 


Yel low 


Special Materials 


Alameda 


5 


8 


5 


3 


Amador 


1 


1 






Butte 


2 








Calaveras 


r 








Contra Costa 


4 


5 


6 


5 


Del Norte 




■ 1 






El Dorado 


1 


2 


1 




Fresno 


4 


3 


4 


1 


Glenn 






1 




Hunboldt 




1 






Lake 




3 






Madera 






2 




Mari n 


1 


2 


2 




Mendocino 




1 


1 


1 


Merced 


2 


1 






Modoc 




1 






Monterey 


3 


2 






Napa 




1 


2 




Nevada 




1 




1 


Placer 


2 


1 




1 


Plumas 


T 


1 






Sacramento 


4 


2 


3 


5 


San Benito 






1 




San Francisco 


1 


1 






San Joaquin 


2 


2 


2 




San Mateo 


4 


1 


4 


4 


Santa CTara 


7 


4 




4 


Santa Cruz 


1 


2 






Siskiyou 


1 


1 






Solano 


3 


4 


2 


2 


Sonoma 


3 


4 


2 


1 


Stanislaus 


4 






2 


Sutter 


2 


T 




1 


Tehama 


1 








Tulare 




2 


5 


1 


Tuolumne 






1 




YoJo 






2 


1 


Yuba 


1 






1 


Number of Calif. Districts 


61 






3J 



*Based upon questionnaire returns only. The number of districts may refer 
to single school or district-wide adoption of the specific curriculum. 
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APPENDIX E (Continued) 

DISTRIBUTION OF SCHOOL DISTRICTS USING BSCS FIRST YEAR BIOLOGY CURRICULA 



NEVADA COUNTIES 
Douglas 


Blue 


Green 


Yellow 

1 


Special Materials 


Elko 






1 




Himboldt 


1 








Lincoln 




V 






Washoe 






~T 




Whfte Pine 




1 






Number of Nevada Districts 


1 


2 


3 


0 


Total number of California 










and Nevada Districts 


62 


61 


54 


34 



id 

ERIC 



9C 



APPENDIX F 



O 

ERIC 



DISTRIBUTION OF SCHOOL DISTRICTS USING ADVANCED NEW SCIENCE CURRICULA 

Number of Districts Reporting Use 
of New Curriculum Materials* 



CALIFORNIA COUNTIES 


CHEM Study 


PSSC 


Biology 


Alameda 




11 


9 


2 


Amador 




3 


3 




Butte 




1 


1 




Calaveras 






1 




Contra Costa 




7 


7 


T 


Ef Dorado 




2 


2 


2 


Fresno 




8 


8 




Glenn 




1 






flumbol dt 




1 






Lake 




2 


2 




Lassen 




1 






Madera 




1 


1 




Marin 




3 


2 


T' 


Mendocino 




2 


2 


I 


Monterey 




3 


3 


—If 


Napa 




1 


1 




Nevada 






1 




Placer 




2 


2 




Plumas 




1 


1 




Sacramento 




6 


4 




San Benito 




1 


1 




San Francisco 




1 


1 




San Joaquin 




4 


3 




San Mateo 




4 


S 




Santa Clara 




9 


9 


I 


Santa Cruz 




3 


3 




SoTano 




5 


6 


1 

i 


Sonoma 




3 


6 


1 


Stanislaus 




4 


3 


2 


Sutter 




2 






Tulare 




4 


7 




Tuolumne 




1 


1 




Yolo 




3 


3 




Yuba 






1 




Number of Calif. 


Dists . 




99 


17 


NEVADA COUNTIES 










Douglas 




1 






El ko 






1 


7 


Humboldt 






1 




Lincoln 




1 


1 

1 




Washoe 




1 






Number of Nevada Dists. 


3 


4 




Total number of Calif. & 
Nevada Districts 


103 


103 


18 


*The number of districts may refer to 
adoption of the specific curriculum. 


single schools 


or district-wide 
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GUIDE TO CLASSROOf-1 OBSERVATION- -TEACHER BEHAVIOR 
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' GUIDE TO CLASSROOM OBSERVATION--TEACHER BEHAVIOR (Cont.) 

IDE&L TEACHER BEHAVIOR EVIDENCE (B eh avioral Cues, Visible Products) SOURCE OF EVIDENCE 
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APPENDIX I 

TEACHER INTERVIEW QUESTIONS 

School: Class: Period: 

Grade:' ? 8 9 10 11 

Teacher: S - Subgroup: 



Fall Winter Spring Summer 

1. Date program introduced 62 63 64 65 66 67 68 By whom? 

2. Date T first used program here S-subgroup Grade 

3. Dates T taught program elsewhere S-subgroup Grade 



4. In their present 
Ability: 
Achievement: 
Motivation: 
Orientation: 

At what grade level 



form, for what student 
[] Above Average 
[] High 
[] High 
[] College 

should it be offered? 



groups are the course materials suitable? 
[] Average [] Below Average 

[] Medium [] Low 

[] Medium [] Low 

[] Vocational [] Other 



5. What courses, units should students master prior to this course to best benefit from it? 



Math 



Science 

To what extent did your students do so? 



6. How do the S - skills gained in this course help Ss in their other courses/and vice versa? 



7.. How does this curriculum fit into the currently used science program here? 



Specifically how does this course relate to CHEMS, BSCS, PSSC? 



8. What changes would you recommend in the overall school science program? 



9. What special preparation did you have to teach this course? 



What T skills or knowledge are needed to effectively teach this course?. 






School : 



Teacher: 



APPENDIX J 

STUDENT INTERVIEW QUESTIONS 



Class: 
Grade : 



7 8 



S-Subgroup: 



1. How is this course help- 
in<) you to solve "out of 
school" problems? 



2 . What science-related activ- 
ities have you developed 
more interest in since 
taking this course? 



3. How do lab experiments 
help you to get more from 
the class, understand 
meaning of science terms? 
How do PRI LAB discussions 
help you? 



5. How do POST LAB discussions 
help you? 



6. Why are you collecting and 

recording lab data? What 
is most important about 
collecting data? 

7. How does graphing the data, 
or tabulating it help you to 
understand the experiments? 



8. What do you like BEST about 
this class 



9, What do you like LEAST 
about this class? 



10. How does this class differ 
from other science classes 
you have had? 



11. How is this class helping yoi 
with other classes that you 
are caking? 



12. What school preparation 
has helped you especially 
with this class? 



13. What additional school 
preparation do you wish 
you had taken? 



14. How have your attitudes 
about science and scien- 
tists changed since 

takin<} this course? 

15. Would you like to be a 

St? 

cKJC 

““Why? Why not? 



:01 



Peri od: 

) 10 ■ 



11 



!2 
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